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1.0 INTRODUCTION

ENSR Consulting and Engineering has been retained by R&D Fabricating and Manufacturing,
Inc. located in Colfax, Louisiana to conduct a source characterization program for an open
explosives thermal treatment system. Information contained in Figure 1-1 reveals the location
of the R&D facility, the plant fenceline and the location of the treatment sites. The present
document includes the results from the emissions testing program, the estimate of pollutant
emission rates, an air dispersion modeling study to estimate off-site poliutant concentrations and
a health risk assessment. ENSR conducted the source testing program according to the
procedures discussed in the report "Final Source Characterization Plan for the R&D Thermal
Treatment System, September 1990°, ENSR Document No. 3246-001-200, and approved by EPA
Region Vi in a letter to Mr. Richard Crain dated December 11, 1980. The air dispersion modeling
study and health risk assessment discussed in the present report was conducted according to
the procedures discussed in the report "Final Health Risk Assessment Protocol for the R&D
Thermal Treatment System, August 1990°, ENSR Document No. 3246-001-500 and approved,
with minor modifications, by EPA Region VI in a letter to Mr. Richard Crain dated December 11,

. 1990. Please refer to the above documents when reviewing the present report.
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FIGURE 1-1

The Location of The R&D Facility



2.0 SOURCE CHARACTERIZATION STUDY

2.1 Overview

ENSR conducted the source characterization program at the R&D facility Burn Site A during the
period from January 3 through January 16, 1991. All testing parameters were described in ENSR
Document 3246-001-200. Briefly, three monitoring sites and a 10 meter meteorological tower
were established at the thermal treatment facility. Two of the monitoring sites were used for
downwind sampling locations and one served as the upwind, or control site. Sampling tock
place during periods without precipitation, with persistent winds generally between 5 and
10 mph. The configuration of the samplers relative to the thermal treatment sites varied by
sampling run during the execution of the study as result of shifting wind direction. Three waste
categories were treated during the source testing program. Specific waste streams that were
treated Included RDX, TNT and lead azide detonators. The following parameters were included
in the sampling program:

* Particulates,

¢ Trace metals including, aluminum (Al), barium (Ba), cadmium (Cd), chromium {Cn),
copper (Cu), nickel (Ni), lead (Pb), antimony (Sb), selenium (Se) and zinc (Zn),

¢ Polycyclic aromatic hydrocarbons including, benzo(a)pyrene (BaF), benzo(e)pyrene
(BeP), benzo(k)flucranthene (BkF), benzo(j)flucranthene (BjF), benzo(b)fluoranthene
(BbF), indeno(c,d)pyrens (lcdP), dibenzo(a,h}anthracene {DbahA), coronene (Cor), and
1-nitropyrene (1NPY),

e RDX (for RDX treatment only),

¢ DNT and TNT (for TNT treatment only),

¢  Phenol,

* Volatile organic compounds including, benzene, toluene, ethylbenzene and total
xylenes.
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Each sampling site included five (5) samplers plus field co-located samplers for quality assurance
purposes. The procedures used to collect each pollutant, the analytical methods used to
quantify pollutant concentrations and the concentrations of each pollutant are summarized
below and discussed in greater detail in ENSR Document No. 3246-001-200.

2.1.1 Particulates and Trace Metals

High volume samplers equipped with glass fiber filters were utilized to collect particulates and
trace metals as per 40 CFR Part 50, Appendix B and ENSR SOP’s 6000-201, 2620-001 and
2620-002. Filter weights were determined gravimetrically per 40 CFR Part 50, Appendix B.
Selected trace elements wera extracted from a 10" x 8" filter with HNO, acid. Depending on the
trace element of interest, extracts were analyzed via graphite furnace atomic absorption
spectrometry (AAS) or inductively-coupled plasma (ICAP) instruments. All procedures followed
those discussed in EPA SW-846 Method 7000.

2.1.2 Polycyclic Aromatic Hydrocarbons (PAHS)

High volume samplers equipped with glass fiber filters were utilized to collect PAHs, as per
40 CFR Part 50, Appendix B and ENSR SOP's 6000-201, 2620-001 and 2620-002. Selected
PAH, and 1-nitropyrene were Soxhlet extracted from a 10 x 8° filter utilizing HPLC grade
dichloromethane as per EPA SW-846 Method 3540. The resulting extracts were analyzed via
high resolution GC/low resclution MS as per EPA SW-846 Method 8270. The MS was operated
in the selective ion mode (SIM) to increase the sensitivity of the analytical method.

213 RDX

High volume samplers equipped with glass fiber filters were utilized to collect RDX, as per
40 CFR Part 50, Appendix B and ENSR SOP’s 6000-201, 2620-001 and 2620-002. RDX was
extracted via sonication from a 10" x 8" filter utilizing HPLC grade acetonitrile. RDX were
analyzed by reversed-phase HPLC using a Zorbax ODS column or equivalent (i.e., Supelco LC
18 column) and UV detection at 254 nm according to the USATHAMA certified method LW21.

2.1.4 DNT and TNT

General Metal Works PS-1 samplers were utilized to collect DNT and TNT, per ENSR SOP
2622-021. The collection media of glass fiber filters followed by XAD-2 packed glass cartridges
were prepared according to ENSR SOP 2622-020. DNT and TNT were extracted from the 10 cm
diameter glass fiber filter and XAD-2 resin via sonication utilizing HPLC grade dichloromethans.
Analysis was via capillary column GC and low resolution MS according to SW-846 Method 8270.
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2.1.5 Volatlle Organic Compounds (VOCs)

All samples were collected utilizing paired VOST tubes; the first cartridge consists of
approximately 2 g of Tenax-GC, with a backup cartridge consisting of 1 g Tenax-GC and 1 g
activated charcoal. The VOC sampling procedures followed ENSR SOP 2622-022. All samples
ware thermally-desorbed at approximately 220°C. Prior to analysis each pair of cartridges was
spiked with known amounts of bromofluorobenzene. VOST cartridge analysis followed EPA
Method T-01.

2.2 Description of Conditions During Waste Treatment
22,1t RDX Treatment

The first thermal treatment of RDX occurred between 15:10 and 16:20 on January 12, 1991.
Ambient temperature was approximately 46°F, with winds from the west-northwest between
approximately 3 and 7 mph. Eleven burns at 10 Ibs/burn for a total of 110 Ibs of RDX was
required to allow sampling to occur over a one hour time period. Six treatment units located on
the southern half of the facility were used during the measurement effort. The configuration and
location of the thermal treatment units, the upwind and downwind sampling platforms, the
meteorological tower and the video cameras are shown in Figure 2-1.

The second thermal treatment of RDX occurred between 11:15 and 12:25 on January 13, 1991.
Ambient temperature was approximately 46 °F, with winds from the south-southeast and south
between approximately 3 and 5 mph. Twelve burns at 10 Ibs/burn for a total of 120 Ibs of RDX
was required to allow sampling to occur over a one hour time period. Six treatment units located
on the southern half of the facility were used during the measurement effort. The configuration
and location of the thermal treatment units, the upwind and downwind sampling platforms, the
meteorological tower and the video cameras are shown in Figure 2-2.

2.2.2 TNT Treatment

The first thermal treatment of TNT occurred between 09:12 and 10:12 on January 14, 1991,
Ambient temperature was approximately 45°F, with winds from the southeast between
approximately 5 and 6 mph. Six burns at 10 lbs/burn for a total of 60 Ibs of TNT was required
to allow sampling to occur over a one hour time period. Six treatment units located on the
southern half of the facility were used during the measurement effort. The configuration and the
location of the thermal treatment units, the upwind and downwind sampling platforms, the
meteorological tower and the video cameras are shown in Figure 2-3. Due to an electrical
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problem, the northeast downwind site accidentally shut-off after 5 minutes of sampling. This
event did not compromise the overall integrity of the TNT runs.

The second thermal treatment of TNT occurred between 12:42 and 13:42 on January 14, 1991,
Ambient temperature was approximately 58°F, with winds from the southeast between
approximately 4.5 and 6.5 mph. Six burns at 10 Ibs/burn for a total of 60 Ibs of TNT was
required to allow sampling to occur over a one hour time period. Six treatment units located on
the southern half of the facility were used during the measurement effort. The configuration and
the location of the thermal treatment units, the upwind and downwind sampling platforms, the
meteorological tower and the video cameras are shown in Figure 24.

2.23 Lead Azide Detonator Treatment

The first thermal treatment of lead azide detonators occurred between 15:45 and 16:45 on
January 14, 1991. Ambient temperature was approximately 57 °F, with winds from the southeast
between approximately 4 and 5 mph. Six burns at 0.18 Ibs lead azide, 10 Ibs of foam and 20 lbs
of aluminum and stainless steel casings per burn for a total of 180.7 Ibs of detonators was
required to allow sampling to occur over a one hour time period. Six treatment units located on
the southern half of the facility were used during the measurement effort. The configuration and
the location of the thermal treatment units, the upwind and downwind sampling platforms, the
meteorological tower and the video cameras are shown in Figure 2-5.

The second thermal treatment of lead azide detonators occurred between 10:38 and 11:39 on
January 16, 1991. Ambient temperature was approximately 54 °F, with winds from the northwest
between approximately 3 and 7 mph. Six burns at 0.18 Ibs lead azide, 10 Ibs of foam and 20
Ibs of aluminum and stainless steel casings per burn for a total of 180.7 Ibs of detonators was
required to allow sampling to occur over a one hour time period. Six treatment units located on
the southern half of the facility were used during the measurement effort. The configuration and
the location of the tharmal treatment units, the upwind and downwind sampling platforms, the
meteorological tower and the video cameras are shown in Figure 2-6.

2.3 Results

2.3.1 Overview
As discussed in ENSR Document No. 3246-001-200, ENSR anticipated that the atmospheric
concentrations of the target parameters would be near the detection limit of the state-of-the-art

sampling and analytical procedures utilized in the study. This observation was based on the
relatively small quantities of wastes treated per run at the R&D facility and due to the short-
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duration (one hour) of each sampling run. During the source characterization effort, this initial
observation was borne-out; many parameters were below quantitation limits in every sample.
These parameters included 1-nitropyrene, phenol, nickel and selenium. In addition, many
parameters were below quantitation limits in more than 75% of the samples, including; all of the
PAHSs, antimony, cadmium, ethylbenzene and xylenes. Based on the 1988 throughput quantities
of 120,000 Ibs and a 8 hr/day, 365 day/yr operating schedule, the maximum hourly capacity was
approximately 42 lbs/hr. According to Mr. Richard Crain of R&D, typical thermal treatment
batches vary from 15 to 30 Ibs/hr. To achieve a sufficient treatment time interval for source
testing, sampling data for RDX, TNT and lead azide detonators under thermal treatment required
110 to 120 Ibs/hr, 60 Ibs/hr, and 180.7 Ibs/hr, respectively. Thus, the waste feed rate during
the source sampling program was generally in excess of normal operating conditions at R&D.
The present data should thus represent worst-case impacts from the R&D facility.

While the entire sample results are presented below and are utilized to develop pollutant specific
emission rates, some thermal treatment runs are more informative than others. Thus RDX run
#2 provided better upwind-downwind resolution than RDX run #1. Also, TNT run #4 provided
better upwind-downwind resolution than TNT run #3. Both lead azide runs #5 and #6 provide
adequate upwind-downwind resolution. Finally, because the site has been in use for thermal
treatment for a number of years, it may be possible that trace amounts of some ot the target
parameters are contained in wind blown dust. Thus the upwind samplers serve to document this
phsnomenon. It was extremely important to compare upwind-downwind concentrations since
the anticipated small quantities of the target chemicals collected could be adversely impacted
by low-levels of background contaminants.

2.3.2 RDX Treatment

The results from thermal treatment runs #1 and #2 are shown in Tables 2-1 and 2-2. During run
#1, only the downwind southwest sampler recorded measurable quantities of RDX above the
upwind sampler. However, during run #2, downwind RDX concentrations were 2 to 3 times
upwind levels at both downwind monitors. The PAHs were below quantitation limits for all RDX
thermal treatment samples, as was phenol. The VOC and trace metal results do not provide an
obvious trend between upwind-downwind sampling sites. Thus, RDX appears to be the best
indicator of the emission trends from the thermal treatment of RDX.
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( . TABLE 2-1

. MEASURED UPWIND AND DOWNWIND POLLUTANT CONCENTRATIONS
| FOR BURN #1 (WASTE RDX)'® ¢

| NWU SED SWD

" Pollutant (pg/m? (pg/m*) (pg/m?
Particulates 20.60 34.70 20.63
| RDX 0.27 0.27 0.49
’ Aluminum 2.1 2.15 2.47
Barium 0.83 0.65 0.26
| Chromium 0.01 0.01 0.01
'- Copper 0.16 0.15 0.07
Lead <0.03 0.01 <0.03
Zinc 0.73 0.57 0.22
Benzene 0.10 1.67 - 0.31
Toluene 0.10 0.62 2.80
Ethylbenzene 0.40 0.37 0.38
a Alt concentrations are blank corrected.
b Concentrations for the following substances are below quantitation limits
| . Quantitation
] Limit
Pollutant (ug/m*
1-Nitropyrene 0.006
i Benzo(b)fluoranthenes 0.003
Benzo(j)flucranthenes 0.003
Benzo(k)fluoranthenes 0.003
l Benzo(e)pyrene 0.003
- Benzo(a)pyrene 0.003
o Ideno(c,d)pyrene 0.003
l Dibenz(a,c/a,h)anthracene  0.003
Coronene 0.003
_ Phenol 0.068
j Antimony 0.027
' Cadmium 0.014
Nickel 0.136
| Selenium 0.014
: Total Xylenes 0.366

! c NWU: Northwest Upwind Monitor
SED: Southeast Downwind Monitor
SWD: Southwest Downwind Monitor



. TABLE 2-2

MEASURED UPWIND AND DOWNWIND POLLUTANT CONCENTRATIONS
FOR BURN #2 (WASTE RDX)*"*¢

SEU NED NWD

Pollutant {ua/m? (pg/m* (ua/m%
Particulates <0.01 17.99 133.35
RDX 0.12 0.32 0.27
Aluminum <0.01 0.04 0.98
Barium <0.01 0.05 0.03
Chromium <0.01 <0.01 0.08
Copper 0.03 0.06 0.16
Lead <0.03 <0.03 0.03
Zinc <0.01 0.11 0.20
Benzene 0.12 0.34 <0.37
Toluene 0.16 0.19 <0.37

a All concentrations are blank corrected.

b Concentrations for the following substances are below quantitation limits

Quantitation
. Limit

Pollutant (ng/m%
1-Nitropyrene 0.006
Benzo(b)fluoranthenes 0.003
Benzo(j)fluoranthenes 0.003
Benzo{k)fluoranthenes 0.003
Benzo(e)pyrene 0.003
Benzo(a)pyrene 0.003
ideno(c,d}pyrene 0.003
Dibenz(a,c/a,h)anthracene  0.003
Coronene 0.003
Phenol 0.068
Antimony 0.027
Cadmium 0.014
Nickel 0.136
Selenium 0.014
Ethylbenzene 0.366
Total Xylenes 0.366

c SEU: Southeast Upwind Monitor
NED: Northeast Downwind Monitor
NWD: Northwest Downwind Monitor
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2.3.3 TNT Treatment

The results from thermal treatment runs #3 and #4 are shown in Tables 2-3 and 2-4. During run
#3, most pollutants were measured at low levels and TNT was found at levels below the
quantitation limit. However, during run #4, downwind TNT concentrations were 10 to 30 times
upwind levels at both downwind monitors. During run #4, a similar trend was found for
2,6-dinitrotcluene. The PAHs were below quantitation limits for all TNT thermal treatment
samples, as was phenol. The VOC resuits do not provide an obvious trend between upwind-
downwind sampling sites. However, specific trace metals (aluminum, cadmium, copper, and
zinc) reveal clear differences between upwind-downwind sampling sites. Thus TNT and the frace
metals appear to be the best indicators of emission trends from the thermal treatment of TNT.

2.3.4 Lead Azide Detonator Treatment

The results from thermal treatment runs #5 and #6 are shown in Tables 2-5 and 2-6. During
runs #5 and #6, downwind lead concentrations were 50 to 100 times upwind levels at both
downwind monitors. During both sampling runs, a similar trend was found for antimony, barium,
and copper. For the PAHs, benzo(b)fluoranthene, benzo(j)fluoranthene, benzo(k)fluoranthene,
benzo(e)pyrene, benzo(a)pyrene, and indeno(c,d)pyrene were found at higher concentrations
at downwind locations than upwind sites during both sampling runs. The benzens and toluens
results also provide an obvious trend between upwind-downwind sampling sites. However, as
with the other waste streams, all phenol results were below quantitation limits. Thus Pb, selected
trace metals, PAHs and VOCs appear to be the best indicators of emission trends from the
thermal treatment of lead azide detonators.

2.4 Discusslon
2.4.1 Quality Objectives

Most of the data quality objectives for the project were met or exceeded. Target compound
quantitation limit goals were generally met for all classes of pollutants except phenocl. The
phenol quantitation limit for the present study was estimated at approximately 25 ppb,. System
precision (%RSD), based on co-located samplers, was estimated for the relevant parameters as
follows: Parficulates {+14%), RDX (+42%), PAHs, based on BaP (+1%), VOC, based on
benzene (+46%), DNT/TNT, based on TNT (+17%) and phenol (+0%). Most of the precision
values are similar to or better than the precision goals for the study. However, due to the small
number of samples and hence co-locates collected, the likelihood of deviations from the
precision goals are enhanced. Metals precision estimates, based on duplicate analysis of two
filters varied between +1% to +17%, depending on the trace metal. Accuracy and
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l . TABLE 2-3

MEASURED UPWIND AND DOWNWIND POLLUTANT CONCENTRATIONS
FOR BURN #3 (WASTE TNT)**°©

SEU NED NWD

Pollutan (wg/my)  (ug/m%)  (ug/m?)
Particulates 14.09 181.30 80.90
Aluminum <0.01 <0.01 0.33
Barium <0.01 <0.01 0.02
Chromium <0.01 0.03 0.01
Copper 0.01 0.46 0.1
Zinc 0.01 0.60 0.10
Benzene 1.64 1.55 1.08
Toluene 1.60 1.51 0.8
Total Xylenes 1.13 0.83 0.36
2,6 Dinitroctoluene <0.01 0.01 <0.01

a All concentrations are blank corrected.

b Concentrations for the following substances are below quantitation limits

Quantitation
. Limit

Pollutant (ug/m?)
1-Nitropyrene 0.006
Benzo(b)fluoranthenes 0.003
Benzo(j)fluoranthenes 0.003
Benzo(k)fluoranthenes 0.003
Benzo(e)pyrene 0.003
Benzo(a)pyrene 0.003
Ideno(c,d)pyrene 0.003
Dibenz(a,c/ah)anthracene  0.003
Coronene 0.003
Phenol 0.068
Antimony 0.027
Cadmium 0.014
Lead 0.027
Nickel 0.136
Selenium 0.014
Ethylbenzene 0.366
2.4 Dinitrotoluene 0.016
2,4,6 Trinitroluene 0.016

c SEU: Southeast Upwind Monitor
NED: Northeast Downwind Monitor
.. NWD: Northwest Downwind Monitor



i . TABLE 2-4

MEASURED UPWIND AND DOWNWIND POLLUTANT CONCENTRATIONS

FOR BURN #4 (WASTE TNT)*®°
SEU NED NWD
Poliutant (na/m* (na/m%) (ng/m?
Particulates 9.71 57.91 70.97
Aluminum <0.01 0.29 0.11
Barium <0.01 <0.01 0.08
Cadmium 0.02 0.01 0.03
Copper 0.01 0.34 0.09
Lead <0.03 0.03 0.01
) Zinc <0.01 0.18 0.47
Ny Benzene 0.62 0.70 0.22
Toluene 0.70 0.43 0.26
2.6 Dinitrotoluene <0.01 0.203 0.003
& 2,4 Dinitrotoluene  0.01 0.055 <0.01
2,4,6 Trinitroluene  <0.001 0.359 0.118
a All concentrations are blank cofrected.
b Concentrations for the following substances are below quantitation limits
}.- . Quantitation
Limit
Poliutant (Lg/m*)
i 1-Nitropyrene 0.006
Benzo(b)fluoranthenes 0.003
Benzo(j)fluoranthenes 0.003
( Benzo(k}fluoranthenes 0.003
- Benzo(e)pyrene 0.003
— Benzo(a)pyrene 0.003
L' Ideno(c,d)pyrene 0.003
Dibenz{a,c/a,h)anthracene 0.003
Coronene 0.003
| Phenol 0.068
' Antimony 0.027
. Chromium 0.014
i Nickel 0.136
' Selenium 0.014
Ethylbenzene 0.366
| Total Xylenes 0.366

> SEU: Southeast Upwind Monitor
: NED: Northeast Downwind Monitor
| . NWD: Northwest Downwind Monitor



' . TABLE 2-5

MEASURED UPWIND AND DOWNWIND POLLUTANT CONCENTRATIONS
FOR BURN #5 (LEAD AZIDE DETONATORS)*"°©

SEU NED NWD
Pollutant (ng/m? (pa/m* {ug/m*
Particulates 19.42 45.32 109.04
Benzo(b)fluoranthenes 0.003 0.008 0.014
Benzo(j)fluoranthenes 0.003 0.005 0.008
Benzo(e)pyrene 0.003 0.014 0.021
| Benzo(a)pyrens 0.003 0.008 0.013
l Ideno(c,d)pyrene 0.003 0.010 0.013
” Aluminum <0.01 0.92 1.40
y Antimony 0.02 0.1 0.22
' Barium <0.01 0.14 0.20
Cadmium 0.01 0.02 0.02
B Copper 0.04 0.07 0.17
Lead 0.05 2.59 5.65
Zinc <0.01 0.16 0.15
Benzene 0.42 1.70 6.81
Toluene 0.23 0.56 1.61
Ethylbenzene 0.37 0.37 0.89
! .a All concentrations are blank corrected.
i b Concentrations for the following substances are below quantitation limits
Quantitation
Limit
4 , Pollutant {(pa/m*
- 1-Nitropyrene 0.006
- Benzo(k)fluoranthenes 0.003
I i Dibenz(a,c/a,h)anthracene  0.003
- Coronene 0.003
Phenol 0.068
[ Chromium 0.014
' Nickel 0.136
Selenium 0.014
1 Total Xylenes 0.366

c SEU: Southeast Upwind Monitor
| NED: Northeast Downwind Monitor
' NWD: Northwest Downwind Monitor
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} MEASURED UPWIND AND DOWNWIND POLLUTANT CONCENTRATIONS
FOR BURN #6 (LEAD AZIDE DETONATORS)*"°

NWU SED SWD
Pollutant (ug/m”) {pa/m’) {ug/m?)
Particulates 40.87 159.66 54.91
Benzo(b)flucranthenes 0.003 0.014 0.007
Benzo(j)fluoranthenes 0.003 0.010 0.005
Benzo{(e)pyrene 0.003 0.026 0.011
Benzo(a)pyrene 0.003 0.019 0.008
- ldeno(c,d)pyrene 0.003 0.017 0.007
[ Coronene 0.003 0.008 0.003
. Aluminum <0.01 3.58 1.23
Antimeony 0.03 0.15 0.08
T Barium <0.01 0.18 0.06
Cadmium 0.01 0.05 0.02
Chromium <0.01 0.06 <0.01
Copper 0.09 1.30 0.42
Lead <0.03 4.10 1.86
Zinc 0.10 0.26 0.08
| . Benzene 1.11 4.95 5.05
{ Toluene 1.07 1.10 1.46
Ethylbenzene 0.37 0.38 0.38
i Total Xylenes 0.37 0.38 0.50
a All concentrations are blank corrected.
{ b Concentrations for the following substances are below quantitation limits
- Quantitation
[ Limit
. Pollutant (pg/m%)
1-Nitropyrene 0.006
, Benzo(k)fluoranthenes 0.003
: Dibenz({a,c/a,h)anthracene (0.003
Phenol 0.068
Nickel 0.136
Selenium 0.014

c NWU: Northwest Upwind Monitor
SED: Southeast Downwind Monitor
SWD: Southwest Downwind Monitor




NG K

completeness goals were met for virtually all parameters. Bromofluorobenzene was spiked on
every VOST cartridge sent to the field. Average recoveries for bromofluorobenzene were 52.2%
with a range from 55% to 126%. Trace metal analysis based on spiked filters produced an
accuracy estimate between 5% and 39%, depending on the target substance. For RDX, spiked
filters produced an accuracy of 13%, while surrogate recoveries for the PAHs produced
accuracies of between 1% and 27%. The phenol accuracy was approximately 1% based a
0.098 pg/ml spike of a field sample. No accuracy values are available for DNT/TNT since the
estimated spiked amount was below the final method detection limit. Ali laboratory results for
this project, including data for the addition of spikes and surrogates, are contained in
Appendix A.

2.4.2 Summary of Findings

The overall sampling design successfully measured plume concentrations of the target chemical
parameters resulting from the thermal treatment operation. The R&D thermal treatment facility
represents a difficult release configuration and process operation for a source characterization
program. Because of the lack of previous sampling experience for this type of thermal treatment
operation, the sampling program required that certain assumptions be made regarding the
anticipated concentrations of the target parameters and the sensitivity of the sampling and
analytical procedures based on relatively short sampling times. Most of these assumptions
proved to be correct, however, it should be emphasized that a significant number of parameters
were generally found below the quantitation limits. These chemicals include phenol, PAHS,
nickel, selenium, antimony, cadmium, ethylbenzene and total xylenes. These results suggest that
off-site impacts for these chemicals are anticipated to be negligible.

The results from the present effort suggest that specific target chemicals best reflect the impacts
from each of the thermal treatment runs. The most informative chemical for the RDX runs is
RDX, for the TNT runs is TNT and for lead azide detonator runs is lead. These data will form the
basis for the emission estimates, dispersion modeling and health risk assessment.
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3.0 EMISSION RATE ESTIMATION AND DISPERSION MODELING

3.1 Introduction
The purpose of the work summarized in the present chapter is to:

o Develop the source emission rate estimates, and
e Support the health risk assessment.

This section presents the methodology and results of the emissions estimation analysis and the
dispersion model analyses performed for the health risk assessment.

3.2 Methodology

The suitability of an air quality dispersion model for a particular application is dependent upon
several factors. In this study four selection criteria were evaluated. These criteria were:

Dispersion environment,

Source type,

Averaging periods of concern, and

Availability of representative meteorological data.

3.2.1 Dispersion Environment

Land use within a 3 kilometer radius of the facility was examined in accordance with the land use
classifications of Auer (1978). Areas representative of urban and rural environments were
identified from U.S. Geologic Survey (USGS) topographic maps (see Figure 1-1). The dispersion
environment surrounding the R&D facility is predominantly rural, therefore, rural dispersion
coefiicients were used in the model analysis.

3.2.2 Source Description

The thermal treatment system at the R&D facility presents an unusual release configuration and
process operation. The thermal treatment system consist of circular 4 ft diameter and 3 ft high
cement units. The wastes are placed in the units and ignited using diesel fuel to begin the
thermal treatment process. Depending upon the type of waste treated, the thermal treatment
process lasts approximately 5 to 15 minutes. The wastes burn at relatively high temperatures
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and observations of the process indicate that there is a moderate amount of plume rise due to
plume buoyancy. There are three methods for simulating an emission source in a dispersion
model: point, volume, and area. The thermal treatment system at R&D is most analogous to
a series of volume sources. Therefore, a model capable of simutating a volume source type was
required.

3.2.3 Averaging Period of Concern

To develop emission rates for the R&D facility a model capable of simulating short-term (i.e.,
1-hour) impacts is required. Conversely, since the health risk assessment Is focused on the
long-term chronic effects, estimation of annual average impacts is necessary to complete this
analysis. Therefore, a dispersion model which predicts both short-term and long-term
concentrations was required.

3.2.4 Meteorological Data

Meteorological data used in dispersion modeling is typically of two forms: hourly data and annual
average data. Hourly meteorological data was collected during the amblent monitoring program.
This data consisted of wind speed, wind direction, sigma-theta, and ambient temperature. A
description of the meteorological monitoring system is given in the report "Final Source
Characterization Plan for the R&D Thermal Treatment System, September 1850°, ENSR
Document No. 3246-001-200. These data were utilized to estimate pollutant specific emission
rates.

Hourly meteorological data was also obtained from the Alexandria Airport for the period of the
monitoring study. Pasquill-Gifford (P-G) atmospheric stability classes were calculated based on
observed cloud cover at the Alexandria Airport and the on-site wind data using the algorithms
found in the standard EPA RAMMET meteorological data preprocessor. Table 3-1 summarizes
the observed wind speed, wind direction, and stability data for each of the monitoring runs.

Meteorological data used in the long-term dispersion model analysis consisted of five individual
joint frequency (STAR) distributions of wind speed, wind direction, and atmospheric stability. The
STAR distributions were based on observations from the Alexandria, LA airport for the years
1972-1976 and were obtained from the National Climatic Data Center.

Since facility operations at R&D are restricted to daytime hours only, nighttime stability classes
(i.., D-night, E, and F) were eliminated from each of the STAR distributions and the distributions
renormalized to 1. The daytime wind roses are depicted in Figures 3-1 through 3-5.
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TABLE 3-1

SUMMARY OF METEOROLOGICAL DATA

. Run No. -

- . Wind
~ Speed
___{(mph) _

~ Directio

‘Wind” | .
 Dire . Stability -
U (deg). - |

Class. -

43 312 A
2 36 173 A
3 5.1 148 B
4 5.1 141 A
5 45 142 A
6 4.5 321 A

#
(1) Vector Average Wind Direction S
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Note that model predictions based on these daytime wind roses represent the impact occurring
during daytime hours only, since the facifity does not operate at night, the impact is zero during

this time period.
3.25 Summary

Based on the above discussion, the EPA Industrial Source Complex (ISC) models were used in
this study. The ISC short-term (ISCST) model was used in the emissions estimation analysis and
the ISC long-term (ISCLT) model was used to support the heaith risk assessment analysis.
These models have the following capabilities which were be used in the analyses:

» Ability to simulate rural dispersion,

* Ability to simulate volume source types,

¢  Ability to simulate short-term impacts with hourly meteorological data, and

*  Ability to simulate annual average impacts with STAR distribution meteorological data.

Model technical options used in the study are given in Table 3-2. These options represent the
default options as specified by the regulatory default switch.

3.3 Emission Rate Estimation
3.3.1 Source Parameters

The thermal treatment system was modeled as a series of volume sources. The required source
inputs for a volume source are:

¢ Emission rate,

* Location,

¢ Release height,

¢ [nitial vertical dimension,

¢ [nitial horizontal dimension.

A normalized emission rate was used for the source characterization portion of the model
analysis. Annual emissions were estimated based on the results of the dispersion model
analysis and are discussed in Section 3.3.4. '

The location of the individual cement units are shown in Figures 2-1 through 2-6. The height of
the emissions source was 20 feet which was the height of the monitors which were elevated on

the manlifts.
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TABLE 3-2

ISC MODEL OPTIONS

. MedelOption . .. - -

Rural P-G Dispersion Coefficients
Final Plume Rise
Buoyancy-induced Dispersion
Default Wind Speed Profile Exponents
Default Vertical Potential Temperature Lapse Rates
Anemometer Height 10 m (ISCST)
Anemometer Height 6.4 m (ISCLT)
No Pollutant Decay

| 3246-001-630(284)
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The initial vertical dimension, o, and the initial horizontal dimension, a,,, Were estimated based
on observations taken during the measurement program and in accordance with guidance inthe
Industrial Source Complex Dispersion Model User's Guide (EPA, 1987). The initial vertical
dimension was based on observations of plume rise made during the source testing program.
These observations indicate that the plume centerline was approximately 20 ft (6 m) above
ground, therefore, g, was 2.8 meters (6+2.15).

Observation of initial horizontal plume growth in the immediately above the source indicate that
the plume diameter Is approximately thres times the width of the cement bunker, le.,
approximately 12 ft. This observation agrees with the relationship for plume growth found in the
Handbook on Atmospheric Diffusion (Hanna et al., 1982). This equation correlates plume radius
to plume rise. The equation is:

R =0.15z + Ho
whera:

R is the plume radius,
z is the plume rise, and
R, Is the initial radius.

Plume diameter based on this equation is 10 ft 3 m). Using this diameter, Tpo is 1.4 meters
(3+2.15).

3.3.2 Receptor Data

Receptors for the ISCST model analysis were placed at the downwind monitor sites. These sites,
and there relationship to the treatment units are shown in Figures 2-1 through 2-6. Atotal of 373
receptors were modeled in the ISCLT analysis. The receptors were arranged in a polar style
receptor grid centered on the thermal treatment system. The polar grid consisted of 16 radials
centered on each of the 16 wind direction sectors of the STAR frequency distribution with
receptor rings spaced 100 meters apart extending to 3 km from the facility. All receptors within
fenced plant property were eliminated from this grid. Figure 3-6 is a facility plot plan which
shows the location of the treatment units and the property fenceline. The receptor grid was
supplemented with 32 fenceline receptors spaced at 11.25 degree intervals. Figure 3-7 depicts
the receptor grid on a USGS topographic map.
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3.3.3 ISCST Model Resuits

The results of the ISCST model analysis are shown in Table 3-3. This table lists the predicted
concentration at each downwind monitor for each of the six thermal treatments. The modeled

concentrations presented are based on a unit emission rate of 1 g/s per operating treatment
unit.

The results of the ISCST analysis shows that the model predicted a concentration at each
monitor for each of the six treatments. Of the pollutants monitored, particulates were expected
to be measured at the highest precisions, since many of the other parameters were at or near
their method quantitation limits. Information contained in Table 3-4 compares the ISCST model!
results and the observed particulate concentrations at the downwind monitors. The observed
particulate concentrations are corrected for upwind observations and blank concentrations. For
four of the six treatments, the modeled maximum impact and the maximum observed particulate
concentration occurred at the same receptor monitor. For Treatment #2, the location of the
modeled maximum impact and the observed particulate maximum concentration do not agree.
For Treatment #3, one of the downwind monitors malfunctioned so a comparison can not be
made. However, the observed particulate concentration at the functioning monitor for this
treatment was the fourth highest of the 11 downwind particulate observations. It is therefore
likely that the observed concentration at the functioning monitor would have been higher than
that at the malfunctioning monitor. This would agree with the ISCST results for this treatment
since the model predicted higher impacts at the functioning monitor site than the malfunctioning
monitor site,

3.3.4 Emission Rate Estimates

Poliutant emission rates were estimated through a combination of dispersion modaling and
amblent monitoring. The results of the ISCST dispersion model analysis were used to *back
calculate” the actual emission rate based on the ratio of the observed and predicted pollutant
concentrations.

The predicted impacts based on the unitized emission rate are shown in Table 3-3. These

predicted impacts are based on a unitized per treatment unit emission rate of 1 g/s. To
calculate the actual pollutant emission rate for each run, the following formula was used:

ER - (g—g) x NP (3-2)
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TABLE 3-3

SUMMARY OF ISCST MODEL RESULTS

. SE Monitor -

~ SW Menitor |

. ‘NW Monltor

NE Monitor-

1 1400.7 313.0 Upwind Upwind
2 Upwind Upwind 791.7 2003.5
3 Upwind Upwind 1925.4 768.2
4 Upwind Upwind 1758.1 458.8
5 Upwind Upwind 1987.9 576.5
5 1471 8 656.6 Upwind Upwind

All. concentratlons in ug/m ‘and are based on a unmzed em;ssnon rate of 1 g/s per '
operating treatment pad. . _ .

3246-001-630(284)



@ TABLE 3-4

COMPARISON OF ISCST RESULTS AND
OBSERVED PARTICULATE CONCENTRATIONS("

. Downwind Montor1 | Downwlnd Monitor 2.
- iscsT. | Observed® ' |- 1SCST" | Observed® .
_Predicted Particulate: | . Predicted _Particulate
- Impact'( ). | concentration: |- Impact®: | Concéntration*
1 1410. 14.1 313. 0.0
2 2003. 18.0 792, "~ 133.4
3 1925. 76.8 768. @
4 1758. 61.3 459, 48.2
5 1989. 89.6 576. 25.9
6 1472, 118.8 657. 14.0

{1) All concentrations In ,ug/m . '
(2) ISCST predicted impacts based ona urutlzed emlsslon rate of 1 g/s per operatmg
. " treatment pad..
. (3) Observed partlcuane concentratlons have been blank corrected and corrected for T
" upwind monitor observataons : e ; L
: '(4} Monitor malfunctioned. -

3246-001-630(284)



where:

ER is the total pollutant emission rate for the run,

OC is the observed concentration after upwind and blank corrections
PC is the predicted concentration listed in Table 3-3, and

NP is the number of treatment units operating during the run.

The calculated emission rates for each run are shown in Tables 3-5 through 3-10. Shown in
these tables are the predicted impacts, based on the unitized emission rate, and measured
pollutant concentrations. Only those pollutants with a measured concentration greater than the
quantitation limit, after blank and upwind corrections, are listed. The resultant pollutant emission
rates based on these data are also listed.

The emission rate estimatas are summarized in Table 3-11. The pollutant emission rate for each
run was conservatively based on the maximum of the two calculated emission rates for the two
downwind monitors. To determine the average pollutant emission rate for the six runs, the
average of the individual maximums was calculated. If a pollutant was not observed for a
particular run, no emission rate was calculated for the run and it was not included in the
calculation of the average estimated emission rate. The calculation and inclusion of emission
rates based on gquantitation limits would only resuit in a lower average emission rate. Therefore,
the method utilized in the present report for calculating emission rates represents a very
conservative approach.

The following discussion compares the model predictions at each downwind monitor with the
observed concentrations. For run #1, ISCST calculated a higher concentration at the SED
monitor. Of the seven pollutants whose upwind and blank corrected concentrations were above
detectable limits, three pollutants showed higher concentrations at the SED monitor. These
pollutants were:;

s Particulates,
e Lead,
* Benzene.

Three pollutants had higher measured concentrations at the SWD monitor. These poliutants
were:

e RDX,
s  Aluminum,
¢  Toluene.
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TABLE 3-5

CALCULATION OF EMISSION RATES FOR RUN #1

BASED ON THE VECTOR AVERAGE WIND DIRECTION

Conc. (a)

at SED

Monitor

Pollutant {ug/m3)
Particulates 14.090
RDX 0.000
Aluminum 0.042
Barium 0.000
Chromium 0.001
Copper 0.000
Lead 0.006
Zinc 0.000
Benzena 1.570
Toluane 0.514
Ethylbenzene 0.000

{a) Upwind and blank corrected

Modeled
Conc
at SED

(ug/m3)

1409.73
1409.73
1409.73
1409.73
1409.73
1409.73
1409.73
1408.73
1409.73
1409.73
1409.73

Calc. Conc. (a) Modeled Calc,
Emission at SWD Conc Emission
Rate Monitor at SWD Rate
(g/sec) (ug/m3) (ug/m3)  (g/sec)
6.00E-02 0.029 312.98 5.56E-04
0.00E+00 0.217 312.98 4.16E-03
1.79E-04 0.362 312.98 6.94E-03
0.00E+00 0.000 312.98 0.00E+0Q0
4.26E-06 0.001 312,98 1.92E-05
0.00E+00 0.000 312.98 0.00E+00
2.55E-05 0.000 312.98 0.00E+00
0.00E+00 0.000 312.98 0.00E+00
6.68E-03 0.210 312,98 4.03E-03
2.19E-03 2.703 312.98 5.18E-02
0.00E+00 0.000 312.98 0.00E+00



TABLE 3-6

CALCULATION OF EMISSION RATES FOR RUN #2

BASED ON THE VECTOR AVERAGE WIND DIRECTION

Conc. (a) Modeled Calc. Congc. (a) Calc.

at NED Conc Emission at NWD Conc

Monitor at NED Rate Monitor at NWD

Pollutant {ug/m3) (ug/m3) (g/sec) {ug/m3) {ug/ma3)
Particulates 17.986 2003.45 5.39E-02 133.352 791.69
RDX 0.199 2003.45 5.96E-04 0.143 791.69
Aluminum 0.040 2003.45 1.20E-04 0.983 791.69
Barium 0.052 2003.45 1.56E-04 0.028 791.69
Chromium 0.002 2003.45 5.99E-06 0.080 791.69
Copper 0.030 2003.45 8.98E-05 0.135 791.69
Lead 0.000 2003.45 0.00E+00 0.026 791.69
Zinc 0.108 2003.45 3.23E-04 0.201 791.69
Benzene 0.225 2003.45 6.74E-04 0.000 791.69
Toluene 0.027 2003.45 B.09E-05 0.000 791.69

(a) Upwind and blank corrected

Actual
Emission
Rate
(g/sec)
1.01E+00
1.08E~-03
7.45E-03
2.12E-04
6.06E-04
1.02E-03
1.97E-04
1.52E-03
0.00E+00
0.00E+00

— e ————
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TABLE 3-7

CALCULATION OF EMISSION RATES FOR RUN #3

BASED ON THE VECTOR AVERAGE WIND DIRECTION

Conc. (a)

at NED

Monitor

Pollutant {ug/m3)
Particulates ND
Aluminum ND
Barium ND
Chromium ND
Copper ND
Zinc ND

Benzene 0.000

Toluene 0.000

Total Xylenes 0.000

2.4 Dinitrotoluene 0.000

2,6 Dinitrotoluene 0.007

2.4,6 Trinitrotoluene 0.000

Q

Upwind and blank corrected

Modeled
Conc

at NED

(ug/m3}
768.17
768.17
768.17
76B8.17
768.17
768.17
768.17
768.17
768.17
768.17
768.17
768.17

Calc.
Emission
Rate
(g/sec)
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
5.47E-05
0.00E+00

Conc. (a) Modeled

at NWD
Monitor
(ug/m3)
76.810
0.326
0.015
0.013
0.103
0.086
0.000
0.000
0.000
0.000
0.000
0.000

. The monitors for these pollutants did not operate properly during testing.

Conc
at NWD
(ug/m3)
1925.41
1925.41
1825.41
1925.41
1925.41
1925.41
1925.41
1925.41
1925.41
1925.41
1825.41
1925.41

Cale.
Emission
Rate
(g/sec)
2.39E-01
1.02E-03
4.67E-05
4.05E-05
3.21E-04
2.68E-04
0.00E+CO
0.00E+00
0.00E+00
0.C0E+00
0.00E+00
0.00E+00




. | TABLE 3-8

CALCULATION OF EMISSION RATES FOR RUN #4
BASED ON THE VECTOR AVERAGE WIND DIRECTION

Conc. (a) Modeled Calc. Conc. (a) Modeled Calc.

at NED Conc  Emission at NWD Conc  Emission

Monitor  atNED Rate Monitor at NWD Rate

Pollutant (ug/m3) (ug/m3) (g/sec) (ug/m3) (ug/m3) (g/sec)

Particulates 48,205 458.84 6.30E-01 61.259 1758.09 2.09E-01

Aluminum 0.294 458.84 3.B4E-03 0.113 1758.09 3.86E-04

Barium 0.000 458.84 0.00E+00 0.079 1758.09 2.70E-04

- Cadmium 0.000 458.84 0.00E+00 0.014 1758.09 4.78E-05

I Copper 0.330  458.84 4.32E-03 0.083 1758.09 2.83E-04

- Lead 0.028  458.84 3.66E-04 0.007 1758.09 2.39E-05

Zinc 0.176 458.84 2.30E-03 0.473 1758.09 1.61E-03

“l Benzene 0.080 458.84 1.05E-03 0.000 1758.09 0.00E+00

Toluene 0.000 458.84 0.00E+00 0.000 1758.09 0.00E+00

. 2.6 Dinitrotoluene 0.203 458.84 2.65E-03 0.003 1758.09 1.02E-05

! 2.4 Dinitrotoluenea 0.047 458.84 6.15E-04 0.000 1758.09 0.00E+00

" 2,4,6 Trinitroluene 0.359  458.84 4.69E-03 0.118 1758.09 4.03E-04
{ .) Upwind and blank corrected
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. TABLE 3-9

CALCULATION OF EMISSION RATES FOR RUN #5
BASED ON THE VECTOR AVERAGE WIND DIRECTION

Conc. (a) Modeled Calc. Conc. (a) Modeled Calc.

at NED Conc Emission at NwD Con¢ Emission

Monitor at NED Rate Monitor at NWD Rate

Pollutant (ug/m3)  (ug/m3) {g/sac) {ug/m3) (ug/m3) (g/sec)
Particulates ~ 25.907 576.47 2.70E-01 89.625 1987.89 2.71E-01
Benzo{b)fluoranthenes 0.006 576.47 6.24E-05 0.011 1987.89 3.32E-05
Benzo(jifluoranthenes 0.002 576.47 2.08E-05 0.005 1987.89 1.51E-05
Benzo(e)pyrene 0.010 576.47 1.04E-04 0.018 1987.89 5.43E-05
Benzo(a)pyrene 0.004 576.47 4.16E-05 0.010 1987.89 3.02E-05
ldeno(c,d)pyrene 0.006 576.47 6.24E-05 0.010 1987.89 3.02E-05
Aluminum 0.923 576.47 9.61E-03 1.404 1987.89 4.24E-G3
Antimony 0.083 576.47 8.64E-04 0.199 1987.89 6.01E-04
Barium 0.143 576.47 1.49E-03 0.202 1987.69 6.10E-04
Cadmium 0.003 576.47 3.12E-05 0.006 1987.89 1.81E-05
Copper 0.035 576.47 3.64E-04 0.137 1987.89 4.14E-04
Lead 2.549 576.47 2.65E-02 5.605 1987.89 1.69E-02
inc 0.164 576.47 1. 7T1E-03 0.149 1987.89 4.,50E-04
nzene 1.276 576.47 1.33E-02 6.384 1987.89 1.93E-02
Toluene 0.336 576.47 3.50E-03 1.380 1987.89 4.17E-03
Ethylbenzene 0.000 576.47 0.00E+00 0.515 1987.89 1.55E-03

(a) Upwind and blank corrected



TABLE 3-10
o

CALCULATION OF EMISSION RATES FOR RUN #6
BASED ON THE VECTOR AVERAGE WIND DIRECTION

Conc. (a) Modeled Calc. Conc. (a) Modeled Calc.

at SED Conc Emission at SWD Conc Emission

Monitor at SED Rate Monitor  at SWD Rate

Pollutant (ug/m3)  (ug/m3) {g/sec) (ug/m3) (ug/m3) {g/sec)

Particulates 118.797 1471.61 4.84E-01 14.043 656.55 1.28E-01

[ Benzo(b)fluoranthenes 0.011  1471.61 4.48E-05 0.004 656.55 3.66E-05
Benzo(j)fluoranthenes 0.007 1471.61 2.B5E-05 0.002 656.55 1.83E-05

. Benzo(e)pyrene 0.023 1471.61 9.38E-05 0.008 656.55 7.31E-05
I.l Benzo(a)pyrene 0.016 1471.61 6.52E-05 0.005 656.55 4.57E-05
" Ideno(c,d)pyrene 0.014 1471.61 5.71E-05 0.004  656.55 3.66E-05
. Coronene 0.005 1471.61 2.04E-05 0.000 656.55 0.00E+00
r Aluminum 3.575 1471.61 1.46E-02 1.233 656.55 1.13E-02
: Antimony o121 1471.61 4.93E-04 0.054 656.55 4.93E-04
Barium 0.175 1471.61 7.14E-04 0.064 656.55 5.85E-04

! Cadmium 0.038 147161 1.55E-04 0.009 656.55 B.22E-05
Chromium 0.060 1471.6% 2.45E-04 0.000 656.55 0.00E+00
Copper 1.217 1471.61 4.96E-03 0.331 656.55 3.02E-03

] Qad 4096 1471.61 1.67E-02 1.863 656.55 1.70E-02
inc 0.157 1471.61 6.40E-04 0.000 656.55 0.00E+00
Benzene 3.840 1471.61 1.57E-02 3.942 656.55 3.60E-02

i Toluene 0.035 1471.61 1.43E-04 0.389 656.55 3.55E-03
Ethylbenzene 0.012 147161 4.89E-05 0.016 656.55 1.46E-04
Total Xylenes 0.012 1471.61 4.B9E-05 0.129 656.55 1.18E-03

(a) Upwind and blank corrected

-
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Pollutants
Bariun‘i;
Cadmium
Chromium. .-
Lead
Nickel ' .°
Antimony
Zinc
CPAH's

NCPAH'S

RDX
DNT
TNT
Benzens
Toluene

qnylbe_n_zene'
lenes

TABLE 3-11

SUMMARY of CALCULATED EMISSION RATES

Run #1 Run #2
(g/sec) _ (g/sec)

. 0.00E+00 - 2.00E-04

0.00E+00 0.00E+00

* 1,92E-05. 6.00E-04

0.00E+00 2.00E-04

" 2.60E~03. 1,00E-03

0.00E+00 0.00E+00

. .0.00E+00 1.50E-03

0.00E+00 0.00E+00

" 0.00E+00 0.00E+00

4.20E-03 1.10E-03

~ 0.00E+00 0.00E+00

0.00E+00 0.00E+00
6.70E-03 7.00E-04
5.18E-02 1.00E-04

"0.00E+00 "0.00E+00

0.00E+00 0.00E+00

Run #3 Run #4
{g/sec)  (g/sec)
0.00E+00 3.00E-04
0.00E+00 4.78E-05
4,05E-05 0.00E+00
0.00E+00 4.00E-04
4,00E-04 1.BOE-03

0.00E+00 0.00E+00

3.00E-04 2.30E-03
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
5.47E-05 3.30E-03
0.00E+00 4.70E-03
0.00E+00 1.00E-03
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

FOR THE GSX FACILITY

Run #5
(g/sac)
1.50E-03
3.12E-05
0.00E+00
2.65E-02
1.40E-03
9.00E-04
1.70E-03
2.00E-04
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.93E-02
4.20E-03
1.60E-03
0.00E+00

Run #6
(g/sec)
7.00E-04
2.00E-04
2.00E-04
1.70E-02
1.20E-03
5.00E-04
6.00E-04
2.00E-04
1.00E-04
0.00E+00
0.00E+00
0.00E+00
3.60E-02
3.60E-03
1.00E-04
1.20E-03

Average
{g/sec)
6.75E-04
9.30E-05
2.15E-04
1,10E-02
1.40E-03
7.00E-04
1.28E-03
2.00E-04
1.00E-04
2.65E-03
1.6BE-03
4.70E-03
1.27E-02
1.49E-02
8.50E-04

1.20E-03

NOTES

The emission rate for each pollutant (for each run) is the higher
of two calculated rates (one calculated rate for each downwind monitor).

The average emission rate for each pollutant is the mean of the quantitative values
(i.e. zero emission rates not included in the averaging).




One pollutant, Chromium, had an equal concentration at both monitors.

For run #2, ISCST calculated a higher concentration at the NED monitor. Of the ten pollutants
whose upwind and blank corrected concentrations were above quantitation limits, four pollutants
showed higher concentrations at the NED monitor. These poliutants were:

RDX,
Barium,
Benzene,
Toluene.

Six poilutants had higher measured concentrations at the NWD monitor. These poliutants were:

¢ Particulates,
*  Aluminum,
e  Chromium,

¢ Copper,
e |Lead,
e Zinc.

For run #3, ISCST calculated a higher concentration at the NWD monitor. Quantitative data were
available from the NWD monitor to facilitate the development of emission rates. Pollutant
concentrations were not available for metals, particulates, or PAH's at the NED monitor due to
a power failure at these monitors, and there were no detectable concentrations of VOC's or TNT.
There was a trace amount of DNT detected at the NED monitor.

For run #4, ISCST calculated a higher concentration at the NWD monitor. Of the eleven
pollutants whose upwind and blank corrected caoncentrations were above quantitation limits, four

poliutants showed higher concentrations at the NWD monitor. These pollutants were:

e Pariculates,

=  Barium,
+ (Cadmium,
¢ Zinc.
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Seven pollutants had higher measured concentrations at the NED monitor. These pollutants
were:

e Aluminum,

e Copper,
e Lead,

e Benzene,
e 2,6 DNT,
e 2,4 DNT,
e TNT.

For run #5, ISCST calculated a higher concentration at the NWD monitor. Of the sixteen
pollutants whose upwind and blank corrected concentrations were above guantitation limits,
fiteen pollutants showed higher concentrations at the NWD monitor. The only poliutant that
showed higher concentrations at the NED monitor was Zinc.

For run #6, ISCST calculated a higher concentration at the SED monitor. Of the nineteen
pollutants whose upwind and blank corrected concentrations were above quantitation limits,
fitesn poliutants showed higher concentrations at the SED monitor. The five pollutants that
showed higher concentrations at the SWD monitor were:

Benzene,
Toluene,
Ethylbenzene,
Total Xylenes.

3.4 ISCLT Modeling Results

The results of the ISCLT model analysis are shown in Table 3-12. The ISCLT model was used
to estimate maximum annual ground level Impacts for use in the health risk assessment. Shown
in this table are the maximum predicted concentrations for each model year based on a facility
emission rate of 1 g/s. The maximum predicted concentration was 3.3 yg/ m? and occurred with
the 1974 STAR distribution. The lowest annual impact was 2.36 ,ug/m which occurred with the
1976 STAR distribution. Average maximum annual impact for the five years was 2.65 yg/m
Note that these impacts represent the impact occurring during daylight hours only. The impact
from facility operations during nighttime hours is zero.

3248-001-630(284) 3-28 04/10/91 (Wed) 3:19pm



TABLE 3-12

Summary of ISCLT Model Results

Receptor
Predicted
Model- Impact!" Diréction | Distance
Year- (ng/m? | (deg) |- (m)
1972 2.45 360 713
1973 2.45 360 713
1974 3.30 360 713
1975 2.71 360 713
1976 2.36 360 713

to 1.

(1) Maximum predicted impact is based-on a daytime
STAR distribution. Stability classes occuring at night
were eliminiated and the STAR distribution renormalized

(2) Locations are relative to the center of treatment site B as
shown in Figure 1-1 and 3-6.




P

ENGR

The ISCLT model results show that the maximum predicted impacts occur due north of the
facility at the facility fenceline. Predicted concentrations decrease with increasing distance and
at 3 km from the facility are less than 10% of the maximum predicted concentration.

3.5 References
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of Applied Meteorology, 17.636-643.
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EPA, 1987b. Industrial Source Complex (ISC) Dispersion Model. EPA 450/2-88-002a, U.S.
Environmenta!l Protection Agency, Research Triangle Park, NC, 27711.

Hanna, S., G. Briggs, and R. Hosker, Jr., 1982. Handbook on Atmospheri¢ Dispersion. U.S.
Department of Energy, 1982.
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4.0 HEALTH RISK ASSESSMENT

4.1 Introduction

An inhalation health risk assessment was performed for the R&D Thermal Treatment facility
according to ENSR Document No. 3246-001-500 to evaluate the potential human health effects
from the emissions from the facility. The health risk assessment approach provides an estimate
of the inhalation health risks for residents in the area of the maximum estimated annual average
ground level concentration (GLC). Since the R&D facility is located in a wooded, rural area In
central Louisiana, the inhalation pathway is anticipated to be the primary route of exposure for
the population surrounding the facility. The health risk assessment provided below is based on
the maximally exposed individual (ME!). In keeping with the conservative nature of the present
heaith risk assessment, the following conservative assumptions were utilized in this effort.

¢ Alichemicals were assumed to be have an identical bicavailability as in the toxicological
and/or epidemiological studies utilized to develop the reference doses (RfDs) and
cancer potency factors (CPFs),

* Exposures were estimated for a 70 year facility operation, even though the expected
facility lifespan is less than 70 years,

*  Maximum emission rates for waste treatment were utilized to estimate GLCs for each
chemical,

» For Cr, 10% of all emissions were assumed to be as CrVI.
4.2 Source Emissions

The chemical characteristics of the emissions were determined during a source testing program
conducted at the R&D facility during January 1991. The target compound emission rates
(Table 4-1) represent the highest estimated releases from the two downwind monitors resulting
from the thermal treatment of each of three separate waste streams over two runs. Thus all
emission rates shown in Table 4-1 represent the highest estimated emission rate for the target
chemicals per thermal treatment run. The emission testing was conducted according to ENSR
Document No. 3246-001-200, which was approved by EPA on December 11, 1990.

3248-001-830(284) 4-1 04/10/81 (Wed) 3:18pm
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TABLE 4-1

SUMMARY of CALCULATED EMISSION RATES

FOR THE GSX FACILITY
Run #1 Run #2 Run #3 Run #4 Run #5 Run #6 |(Average
Pollutants {g/sec) (g/sec) {g/sac) (g/sec) {g/sec) (g/sec) {g/sec)
Barium’ 0.00E+00  2.00E-04 0.00E+00 3.00E-04 1.50E-03 7.00E-04 |6.75E-04
Cadmium 0.00E+00 0.00E+00 0.00E+00 4.78E-05 3.12E-05 2.00E-04 |9.30E-05
Chromium . 1.92E-05 6.00E-04 4.05E-05 0.00E+00 0.00E+00 2.00E-04 |2.15E-04
Lead 0.00E+00 2.00E-04 0.00E+00 4.00E-04 2.65E-02 1.70E-02 {1.10E-02
Nicke! - .- - 2.80E-03. 1.00E-03 4.00E-04 1.80E-03 1.40E-03 1.20E-03 |1.40E-03
Antimony 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.00E-04 5.00E-04 |7.00E--04
Zinc 0.00E+00 1.50E-03 3.00E-04 2:30E-03 1.70E-03 6.00E-04 |1.28E-03
CPAH's 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.00E-04 2.00E-04 |2.00E-04
NCPAH'S 0.00E+00.- 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.00E-04 |1.00E-04
RDX 4.20E-03 1.10E-03 O0.00E+00 0.00E+00 0.00E+00 0.00E+00 |2.65E-03
DNT . 0.00E+00 0.00E+00 5.47E-05 3.30E-03 0.00E+00 0.00E+00 |1.6BE-03
TNT 0.00E+00 0.00E+00 0.00E+00 4.70E-03 0.00E+00 0.00E+00 |4.70E-03
Benzene 6.70E-03 7.00E-04 0.00E+00 1.00E-03 1.93E-02 3.60E-02 |1.27E-02
Toluene 5.18E-02 1.00E-04 0.00E+00 0.00E+00 4,20E-03 3.60E-03 |1.49E-02
ylbenzene '0.00E+00 0.00E+00 0.00E+00 0.00E+00- 1.60E-03 1.00E-04 |8.50E-04
‘enes 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.20E-03 |1.20E-03

NOTES

The emission rate for each pollutant (for each run) is the higher
of two calculated rates (one calculated rate for each downwind monitor).

The average emission rate for aach poliutant is the mean of the quantitative values
(i.e. zero emission rates not included in the averaging).
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5.0 SOIL SAMPLING DATA

As outlined in Section 7.0 of the "Final Source Characterization Plan for the R&D Thermal
Treatment System®, forty-two (42) surface soil samples were collected at the R&D Facility on
January 9, 1991 to be analyzed for extractable explosives, Appendix Vil total metals and at least
ten (10) samples for Appendix VIl organics. Of these 42 samples, four (4) sampies were
collacted from each of the ten (10) bumers (see Figures 5-1 and 5-2) along with two (2)
background samples. The explosives samples were forwarded to Environmental Science and
Engineering, Inc. of Gainsville, FL for analysis; whereas, the samples for the Appendix Vill
parameters were forwarded to Davis & Floyd, Inc. of Greenwood, SC. Copies of all the analytical
results are provided in Attachment A.

Extractable Exploslves

The analytical results for the explosives indicate low levels of HMX and RDX, ranging from 0.758
to 3.45 ug/g for HMX and from 0.674 to 13.3 ug/g for RDX, at all burners presently being used
(1,3, 5,7, 8, and 10} and in the north sample collected at burner #4.

Appendix VIl - Organics

As outlined in the source characterization plan, five (5) samples from alternate burner locations
were Initially screened for Appendix VIl organics. These analysis yielded the following results:

mple |D Analytical Resuits
B1N None Detected
B3N None Detected
BSN Trichlorofluoromethane - 43 ug/kg (1st run)'
Acetone - 71 ug/kg (2nd run)”
B7N None Detected
BOSN Acetone - 24 ug/kg (st run)”

Acetone - 71 ug/kg {2nd run)”

Not confirmed in the 2nd run.
Possible laboratory cross contaminant,

Based on these results, a screening list was to be developed to be used in analyzing the
remaining samples. However, a sufficient target list could not be developed due to the limited
results available and the possibility of laboratory cross contamination. Therefore, after discussing

3248-001-830(284) 5-1 04/10/91 (Wed) 3:15am
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this issue with EPA Region VI personnel, it was proposed that ten (10) additional samples, one
randomly selected sample from each of the 10 bumner pots, be analyzed for the volatile organic
parameters identified in Attachment B. This list originated from the Hazardous Substance List.
For any significant detection of volatile organics observed during this phase of analytical work,
the remaining samples would then be analyzed for these parameters. If volatile organics were
not detected, then no additional analytical work would be performed.

The second screening for the volatile organics yielded the following results:

Sample ID# Analytical Results

BIW Methylene Chioride - 3 ug/kg *
Acetone - 17 ug/kg B

B2E Methylene Chloride - 2 ug/kg *
Acetone - 14 ug/kg B

B3N Methylene Chloride - 4 ug/kg *
Acstone - 18 ug/kg B

B4W Methylene Chioride - 3 ug/kg *
Acetone - 23 ug/kg B

BSE Methylene Chloride - 3 ug/kg *
Acetone - 31 ug/kg ®

BewW Methylene Chloride - 3 ug/kg J
Acetone - 17 ug/kg B

B7E Chloromethane - 6 ug/kg

Methylene Chloride - 4 ug/kg J
Acetone - 34 ug/kg B

BBW Methylene Chloride - 4 ug/kg *
Acetone - 24 ug/kg B

BOW Methylene Chloride - 4 ug/kg J
Acetone - 24 ug/kg B

B10S Methylene Chloride - 5 ug/kg B

Acetone - 19 ug/kg

J = estimate below the required detection limit
B = compound detected in method blank (Acetone - 9 ug/kg; Methylene Chioride - 1 ug/kg)

Since the organics present appear to laboratory related and not directly attributabie to the site
activities, additional organic analysis were not conducted.
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Appendix VIl - Total Metals

For the metals analysis, results above background levels were reported for arsenic, barium,
chromium, copper, lead, nickel, vanadium and zinc.

Conclusion

The analytical results from the surface soil samples indicate the presence of some metals and
explosives above background levels in the soils around the existing concrete bumer pads. As
outlined in the Part B Application for the facility, once the new treatment area is constructed,
closure of the existing concrete burner pads will be initiated. The Closure Pian (Chapter 35)
requiras that four {4) soil samples be collected to a depth of six (6} inches around each of the
ten (10) concrete burner pads to determine if contamination of the surrounding soils has
occurred. Therelfore, it is the intention of the facility, to forego additional sampling until closure
of these burner pads is initiated. The additional sampling to be conducted at the time of closure
will fully assess any soit contamination that may exist and will determine the proper method for
disposal of this material.
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As noted in Chapter 2 of the present report, many target chemicals were found below the
method quantitation limits. For the purposes of the present analysis ENSR utilized the mean
emission rates for those pollutants that yielded measurable resuits above the quantitation limits.
This approach is more conservative than averaging method quantitation limit values with
quantitative results to develop the mass emission rates. For example, only runs #5 and #6
produced quantitative emission rates for carcinogenic PAHs. For the purposes of the present
HRA, the emisslon rates for the entire facility are based on the average value of these two runs.

4.3 Summaries of the Toxicological Effects of the Target Chemicals

Virtually all of information for the specific chemicals discussed below was obtained from IRIS
during late February 1991,

Aluminum

Aluminum is the third most abundant element in the earth’'s crust and represents a major
component of airborne particulate matter resulting from wind blown soil particles and other
fugitive emission sources. Aluminum is not presently included in the IRIS database and the
HEAST (3“’ Quarter, 1990) document indicates that there is insufficient data to develop a RID
for this substance. High dosages of aluminum can cause phosphorus imbalances in test
animals. There are also some unconfirmed hypotheses that elevated aluminum exposures can
cause neurological disorders. Because of the low toxicity of aluminum and due to EPA's
observation that there is insufficient data to deveiop a health criterion, this substance will not be
included tn the overall quantitative health risk assessment.

Antimony

Antimony Is infrequently measured in air sampling and studies, and in urban areas, municipal
waste incineration is thought to be the primary source of this metal in the atmosphere. Very little
data is available regarding the toxicity of antimony. According to EPA, there are no data
available to evaluate the carcinogenicity of antimony. An oral RfD has been devsloped based
on a dietary study with rats and the NOEL was estimated to be 0.35 mg/kg/day. EPA used an
UF=1000, based on interspecies differences, and calculated an RfD of 0.0004 mg/kg/day. EPA
has a low confidence in the antimony oral RfD. The IRIS database also indicated that high level,
occupational exposures to antimony are linked to myocardial effects and EPA estimated that a
NOEL for inhalation based on these studies is 0.5 mg/ma. This NOEL is approximately
equivalent to 0.003 mg/kg/day.
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Barium

Two recent studies regarding barium have caused EPA to re-estimate an oral RID for this
substance. Both studies are based on human data, and thus tend to be more reliable for
establishing a NOAEL for this chemical. The primary concermn regarding elevated exposures to
barium Is hypertension, which places adult males at the greatest risk. For example, occupational
health studies have linked elevated barium exposures with increase incidence of hypertension.
An epidemiological study of drinking water exposures and cardiovascular mortality provides the
basls for the oral RID calculated by EPA. The NOAEL from this epidemiological study was
7.3 mg/l or 0.2 mg/kg/day. A study where human subjects were exposed to barium in drinking
water produced a NOAEL of 10 mg/i or 0.21 mg/kg/day. The target health effect in this later
study was increased blood pressure. EPA assigned an UF=3 and calculated an oral RfD of 0.07
mg/kg/day. EPA has a medium confidence level in this RiD. At prasent, a suitable animal
model has not been identified to evaluate barium toxicity.

Benzene

Benzene is a ubiquitous air contaminant in most urbanized portions of the US. Based on
epidemiological studies, benzene is classified as a leukemogen. This organic chemical is
considered by EPA to an A carcinogen; that is, it has been linked, in epidemiological studies as
to non-lymphatic leukemia. The epidemiological studies included workers from shoe, rubber
products, and chemical manufacturing and consistently provide a link between benzene
exposures and leukemia incidence. Additional supporting data is available from animal studies
that links benzene exposures with increased neoplasia incidence in target populations. Both
gavage and inhalation studies with benzene in mice and rats have been shown to ba linked to
increased cancer incidence, including, leukemias/lymphomas. In developing their cancer
potency factor, EPA used the data from three epidemiological studies. The quality of the human
exposure data is highly variable across the three epidemiological studies and there is some
disagreement amongst the authors regarding worker exposure levels. According to EPA,
however, unit risk estimates for inhalation exposures based on various combinations of the
epidemiological data are quite similar.

Cadmium

Based on human studies regarding NOAELS for proteinuria, U.S. EPA has established drinking
water oral RDs (5e-4 mg/kg/day) and food oral RfDs (1e-3 mg/kg/day). These levels are based
on a exposure model developed by the agency and the observation that the highest NOAEL for
proteinuria is 200 ug Cd per gm wet weight of renal cortex tissue. An inhalation Rtd has not
been developed for cadmium.
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This trace element is considered by U.S. EPA to be a B1 carcinogen; that is it is a probable
human carcinogen by the inhalation route based on animal exposure studies. Elevated lung
cancer incidences have been found in cadmium smelter workers. Cadmium has been linked to
excass prostate cancers for workers exposed to cadmium dusts and/or fumes. Most available
animal study results are negative for cadmium exposures. A recent Japanese toxicological study
provided a direct positive association with cadmium chloride exposures and lung cancer
incidence in Wistar rats. The cancer potency value developed for cadmium by U.S. EPA was
based on human epidemiological studies of cadmium smelter workers.

Chromium

The potency of chromium has been shown to vary according to it's oxidation state, i.e., whether
chromium is in the trivalent or hexavalent form. Trivalent chromium is an essential nutrient and
there is some evidence that hexavalent chromium is reduced to trivalent chromium In vivo. An
oral R{D for soluble forms of hexavalent chromium has been developed by U.S. EPA based on
a study of potassium chromate exposures in Sprague-Dawley rats. The oral RfD developed by
U.S. EPA is 5e-3 mg/kg/day. At the present time, an inhatation RfD has not been developed
by U.S. EPA.

This trace element is considered by U.S. EPA to be a class A carcinogen; that is it has been
linked, In epidemiological studies, to various cancers in human populations exposed via the
inhalation route. These epidemioiogical studies provide the main link between hexavalent
chromium exposures and lung cancer incidence. Studies of workers associated with chromate
production have established an association between chromium exposure and lung cancer.
Additional supporting information is available from chrome pigment production and lung cancer
incidence in exposed workers. However, most of the epidemiological studies failed to
differentiate between hexavalent and trivalent chromium exposures. Hexavalent chromium
exposures have also been shown to be linked to cancer incidences in a number of animal
studies utilizing various rat and mice strains. However, animal inhalation exposures have failed
to produce lung tumors. There are no human or animal studies that link increased cancer
incidence with oral exposures to hexavalent chromium. The cancer potency factor developed
by U.S. EPA for chromium was based on a human epidemiological study of chromate workers.

Copper

Very little health effects information is available regarding the toxicity of copper. Copper is an
essential element and humans absorb copper poorly through the gastrointestinal tract. Based
on the current drinking water standard of 1.3 mg/) an oral RfD can be estimated at
0.033 mg/kg/day, assuming a 70 kg person drinks 2 Ipd. This RfD value is close to the National

3246-001-830(284) 4.5 04/10/91 (Wed) 3:19pm



Academy of Sciences recommended daily intake of copper is 0.042 mg/kg/day for a 70 kg
adult. Thus there is high level of uncertainty for the copper RfD.

Dinitrotoluenes

Both 2,4-dinitrotoluene and 2,6-dinitrotoluene (DNTs) are important components in ammunition,
propellants and black powder. EPA classifies DNTs as a B2 carcinogen,; that is, it is a probable
human carcinogen based animal exposure studies. Supporting data include multiple benign and
malignant tumors at a number of sites, particularly the liver, in rats and malignant renal tumors
in mice. All animal exposure studies for DNTs are based on administering the chemical to the
test animals through diet. Thus EPA has developed only an oral cancer potency factor for this
substance. According to EPA, there are insufficient data to develop an oral RID and/or an
inhalation RfC for DNTs.

Ethylbenzen

Ethylbenzene is a common component of many petroleum products, particularly fuels such as
gasoline. Like benzene, toluene and xylenes, ethylbenzene is a ubiquitous air contaminant in
most urbanized portions of the U.S. EPA classifies ethylbenzene as a D carcinogen; that Is,
based on the data presently available it cannot be classified as to human carcinogenicity. An
oral RID has been developed by EPA for ethylbenzene based on a gavage study of rats. The
No Observable Effect Level or NOEL was 97.1 mg/kg/day after conversion to an exposure on
a7 day per week basis. The NOEL is based on liver and kidney toxicity in the test animals. EPA
assigned an UF=1000 based on the known different metabolic pathways for humans and
rodents for aromatic hydrocarbons such as ethylbenzene and calculated an oral RfD of
0.1 mg/kg/day. According to IRIS data, EPA has a low level of confidence in the ethylbenzene
oral RiD.

Lead

A tremendous amount of information is available regarding the chronic and subchronic effects
of lead on human populations. Information available to U.S. EPA suggests that there may be
virtually no threshold for lead exposures for children. In 1986, U.S. EPA compiled a vast amount
of health effects data on lead for the Lead Criteria Document for the evaluation of the existing
National Ambient Air Quality Standard (NAAQS) for this substance. The present NAAQS for lead
is 1.5 Jug/m3 quarterly (30 day) average. U.S. EPA has developed an oral RfD for alkyl lead
compounds, which are not likely to be an emission product from most combustion sources.
Although to date U.S. EPA has not developed either inhalation or oral RfDs for inorganic lead,
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a preliminary inhalation RID could be developed based on the present NAAQS for lead. This
inhalation RfD Is presented in the risk characterization section of this report.

This trace element is considered by U.S. EPA to be a B2 carcinogen; that is it is a probable
human carcinogen based on animal exposure studies. A number of epidemiological studies of
lead-processing workers have been unequivocal. Lead salts (primarily acetates and phosphates}
have been shown to be carcinogenic via oral, dietary and/or by injection exposures in over 10
animal studies. Lead has been shown to cause both renal and lung tumors in rats and mice.
There are no inhalation toxicology studies investigating the impacts of lead exposures on cancer
incidence In the target animals. Because of the current level of uncertainty regarding the
carcinogenic potency of lead and various lead compounds, at the present time the U.S. EPA has
not developed a cancer polency factor for this substance.

Nickel

The toxicity of nickel is a function of it's chemical form. U.S. EPA has developed an oral RID
(2E-2 mg/kg/day) for a soluble nickel compound, NiSO,, based on dietary exposures in rats.
Nickel emissions from most combustion sources are likely to be in the insoluble oxide form.
Thus utilization of an RfD based on soluble nickel compounds s likely to overestimate health
effects from exposure to nickel oxide (NiO).

This substance is classified by U.S. EPA as a class A carcinogen. That is, it has been linked,
in epidemiological studies, to various cancers In exposed human populations. Human
epidemiological studies of the nickel refining industry have produced a positive association with
nickel exposures and the incidence of lung and nasal tumors. Nickel refining dusts contain a
number of different nickel compounds including the oxide, sulfate and subsulfide forms and trace
amounts of olher metal contaminants. It is unclear at the present time which of the various
nickel compounds associated with nickel refining dusts are the most important in the induction
of lung and nasal tumors in exposed human populations. This is an important concern
considering that nickel emissions from most combustion sources are likely to be in the insoluble
oxide form. Animal studies of some constituents of nickel refining dusts have produced mixed
results. In this case, some studies have produced positive associations of nickel refining dusts
and cancer incidences in the test animals, while others have produced negative results.

i-Nitropyrene
During efforts focusing on the mutagenic activity of diesel particulates, nitro-containing polycyclic

aromatic hydrocarbons (N-PAHs) were identified as a major component of such biological action
(Claxton, 1983). Since these efforts N-PAHs have been found in a wide variety of combustion
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sources and have been shown to be an atmospheric reaction product of unsubstituted PAHs
(Pitts, 1987). While hundreds of N-PAHs have been Identified in combustion source samples,
1-nitropyrene represents the one of the most commonly reported N-PAH in ambient air studies
(Zielinska et al., 1989). While 1-nitropyrene has been shown to cause rat mammary gland
tumors in the laboratory (Hirose et al., 1984) and many N-PAHs have been shown to be potent
direct-acting mutagens (Claxton, 1983), U.S. EPA has not established a RfD and/or a CPF for
this chemical and this substance is not included in the IRIS database.

PAHSs Inc! in IRI
Benzo(alpyrene

EPA concludad that benzo(a)pyrene is strongly carcinogenic based on available information.
The EPA Human Health Assessment Group (HHAG, formerly CAG) has classified benzo(a)pyrene
as a Class B2 carcinogen; that is, it is a probable human carcinogen based animal exposure
studies. Benzo(a)pyrene is the most thoroughly studied of the PAH. Exposure to
benzo(a)pyrene has been associated with lung, skin, and other tumors in animals. In addition,
benzo(a)pyrene has been shown to be both a local and systemic carcinogen by oral, dermal,
and intratracheal routes. It has also been shown to be a transplacental carcinogen and an
initiator of skin carcinogenesis in mice. Few studies have adequately examined the carcinogenic
effects of orally administered benzo(a)pyrene, but it has been shown to induce forestomach
tumors in mice. The EPA HHAG estimated an oral cancer slope factor for benzo(a)pyrene (EPA,
1982) based on a gquantitative analysis of the dose-response data presented in a diet study. In
this study, male and female mice (CFW strain) were repeatedly fed benzo(a)pyrene in their diet.
The carcinogenic endpoint was forestomach tumors. The slope factor is 11.5 (mg/kg/day)".
Numerous other studies similarly demonstrate that orally administered benzo(a)pyrene can cause
gastric tumor In several strains of mice. Previous studies, however, did not utilize large numbers
of animals or muitiple dosage levels. Benzo(a)pyrene has been shown to cause distant site
tumors when administered orally. This is consistent with the wide tissue distribution that has
been observed in rodents following gastrointestinal absorption.

Dibenz hanthracen

EPA has determined that it is very strongly carcinogenic based on the available information. The
EPA HHAG has classified dibenzo(a,h)anthracene as a Class B2 carcinogen; that is, it is a
probable human carcinogen based animal exposure studies. Dibenzo(a,h)anthracene has been
tested for carcinogenicity in a number of test species employing various different routes of
exposure with positive results being reported in the majority of studies. It increased the
incidence of forestomach tumors, mammary tumors, and pulmonary tumors in mice that were
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exposed by the oral route in numerous studies. Dibenzo(a,h)anthracene was also shown to be
a complete carcinogen in mouse skin, and it is an initiator in the mouse-skin initiation-promotion
assay. Injection site sarcomas have also been produced when dibenzo(a,h)anthracene was
administered by subcutaneous or intramuscular Injection in various studies. No cancer potency
factors have been developed by EPA for this PAH.

Benzo(b)fluoranthene

EPA has determined that it is strongly carcinogenic based on the available information. The EPA
HHAG has classified benzo(b)fluoranthene as a Class B2 carcinogen; that is, it Is a probable
human carcinogen based animal exposure studies. Benzo(b)fluoranthene has been shown to
be a complete carcinogen in mouse skin and an initiator in the mouse-skin initiation-promotion
assay. Local sarcomas have been produced when benzo(b)fluoranthene has been injected
subcutaneously into mice. No cancer potency factors have been developed by EPA for this
PAH.

kifluoranthen

EPA concluded that benzo{k)fluoranthene was not carcinogenic to experimental animals based
on available avidence. The EPA HHAG has classified benzo(k)fluoranthene as Class D; that Is,
based on the data presently available zinc cannot be classified as to human carcinogenicity.
Benzo(k)fiuoranthene was tested for carcinogenicity in females in two strains of mice by skin
application and few tumors resulted. In the mouse-skin initiation-promotion assay, it was active
as an initiator. In one experiment in which benzo(k)fluoranthene was injected subcutaneously,
injection site sarcomas resuted. Benzo(k)fluoranthene produced carcinomas of the lung in rats
when injected into pulmonary tissue. No cancer potency factors have been developed by EPA
for this PAH.

Indeng(1.2.3- ren

EPA has concluded that it is carcinogenic based on an evaluation of the available data. The EPA
HHAG has classified indeno(1,2,3-cd)pyrene as a Class C carcinogen; that is, it is a possible
human carcinogen. Indeno(1,2,3-cd)pyrene is a complete carcinogen in mouse skin and is an
initiator in the mouse-skin initiation-promotion assay. It also has been shown to cause injection
site sarcomas In mice. No cancer potency tactors have been developed by EPA for this PAH.
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Phenol

Primary information available on the potential health effects from chronic exposures to phenol
are based on gavage studies. EPA classifies phenol as a D carcinogen; that is, based on the
data presently available phenol cannot be classified as to human carcinogenicity. There are
some data that suggests that phenol may be a tumor promoter. A gavage study of pregnant
CD rats produced a NOAEL for fetal development effects of 60 mg/kg/day. The major impact
of phenol in this and others studies is on body weight. EPA calculated an oral RfD based on a
UF=1000 of 0.6 mg/kg/day. EPA has a low level of confidence In this RfD.

BDX

The substance hexhydro-1,3,5-trinitro-1,3,5-triazine (RDX) is an important explosive used in
ammunition, detonators, high explosives and oil well cutters. A well designed and executed,
chronic RDX exposure study in Fischer 344 rats forms the basis for an ora! RID. The NOEL was
0.3 mg/kg/day and EPA assigned a UF=100, thus the oral RID is 0.003 mg/kg/day. EPA
classifies RDX as a C carcinogen, that is, it is a possible human carcinogen. Studies in female
mice suggest that RDX exposures are associated with an increased incidence in of liver
adenomas and carcinomas. The oral carcinogenic potency factor developed by EPA for RDX
Is based on the resuits from a recent USDOD (1984) study using BEC3F1 mice. No inhalation
related toxicological data are available for RDX.

Selenium

Selenium is used in electronics, glass, pigment and rubber manufacturing. In addition, selenium
has been shown to be an essential element in humans. An oral RD (0.003 mg/kg/day) has
been developed by EPA based on human exposures to selenious acid. However, according to
the National Academy of Sciences the recommended safe and adequate dietary intake of
selenium for a 70 kg adult is about 0.0029 mg/kg/day. Since the acceptable dietary intake value
Is similar to the oral RfD, the present RfD is inconsistent with existing health data. Thus the
present RID is unacceptable for the present analysis.

Toluene

Toluene is a common component of many petroleum products, particularly fuels such as
gasoline. Like the benzene, ethylbenzene and xylenas, toluene Is a ubiquitous air contaminant
in most urbanized portions of the U.S. EPA classifies toluene as a D carcinogen, that is, based
on the data presently available it cannot be classified as to human carcinogenicity. An oral Rfd
has been developed by EPA for toluene based on a gavage study of F344 rats. The No
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Observable Effect Level or NOEL was 223 mg/kg/day after conversion 10 a exposures on a
7 day per week basis. The NOEL is based on liver and kidney weight changes in the test
animals. EPA assigned an UF=1000 based on the known different metabolic pathways for
humans and rodents for aromatic hydrocarbons such as toluene. According to IRIS data, EPA
has a medium level of confidencs in the toluene oral RID. A chronic inhalation exposure study
with F344 rats falled to produce an adverse effect, even at the highest dose level (NOAEL) of
300 ppm, 6 hours/day, 5 days/week for 24 months.

Trinitrotoluene

Trinitrotoluene (TNT) is an important explosive and is used as a component of high explosives.
EPA classifies TNT as a C carcinogen; that is, it Is a possible human carcinogen. The oral
cancer potency factor developed by EPA is based on diet studies with F344 rats which resulted
in an Increase in urinary bladder papillomas and carcinomas in female rats. In the subchronic
laboratory study selected by EPA for establishing and oral RfD, beagle dogs was the test animal
and the Lowest Observable Adverse Effect Level (LOAEL) for TNT administered orally in a
capsule was 0.5 mg/kg/day. The LOAEL is based on liver damage in the test animals. EPA
assigned an UF = 1000 based primarily on animal-to-man and the LOAEL-to-NOEL extrapolations.
Thus the oral RID for TNT Is 0.0005 mg/kg/day. According to IRIS data, EPA has a medium
lavel of confidence in the TNT oral RID.

Xylones

Xylenes {o,m,p-xylenes) are a common component of many petroleum products, particularly
fuels such as gasoline. Like the benzene, ethylbenzene and toluene, xylenes are a ubiquitous
air contaminant in most urbanized portions of the U.S. EPA classifies xylenes as D carcinogens;
that is, based on the data presently available they cannot be classified as to human
carcinogenicity. An oral Rfd has been developed by EPA for xylenes based on a gavage study
of F344 rats. The No Observable Effect Level or NOEL was 179 mg/kg/day after conversion to
an exposure on a 7 day per week basis. The NOEL is based on CNS toxicity in the test animals.
EPA assigned an UF=100 based on the known different metabolic pathways for humans and
rodents for aromatic hydrocarbons such as xylene. According to RIS data, EPA has a medium
level of confidence in the totuene oral RD. A chronic inhalation exposure study with rats, guinea
pigs, dogs, and monkeys produced a NOEL of 0.6 mg/kg/day.
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Zinc

Zinc Is an essential nutrient for humans and the National Academy of Sciences has
recommended a daily zinc requirement for adults of 15mg/day or based on a 70 kg human,
0.21 mg/kg/day. EPA classifies zinc as a D carcinogen; that Is, based on the data presently
available zinc cannot be classified as to human carcinogenicity. Anoral Rid has been developed
by EPA for zinc of 0.2 mg/kg/day, although this RiD is currently being reviewed by the agency.
Because there is apparently a wide margin of safety between normal dietary zinc exposures and
adverse effects, and that the RfD is virtually identical to the recommended adult daily zinc
requirement, the present RfD is inconsistent with existing health data. Thus the present RID is
unacceptabie for the present analysis.

4.4 Exposure Assessment

The R&D facility is expected to operate less than 70 years, however a 70 year period of operation
was utilized in the screening risk assessment to estimate maximum lifetime exposures. In
addition, to determine the maximum exposure levels for the ME! the following assumptions were
utilized to calculate the daily dose:

e Al chemicals were assumed to be 100% bioavailable,
e 20 m?® of alr was respired per day,
e A 70 kg person was assumed to be exposed to the modeled GLCs for 70 years,

e The GLC used in the analysis represented the maximum annual concentration as
opposed to the 5 year average concentration.

To better estimate human exposures to airborne chemicals for the present HRA, annualized
emissions were scaled to reflect the quantity of specific waste streams 1o be treated on a annual
basis or the anticipated operation schedule for the R&D facility. For example, it is ENSR's
understanding that the R&D facility will only operate 8 hr/day, 365 days/yr for a total of
2920 hr/yr. For RDX the scaling factor is 0.08, based on a maximum throughput of RDX of
40,000 Ibs/yr and a facility capacity of 480,000 Ibs/yr. For TNT and DNT the scaling factor is
0.17, based on a maximum throughput of TNT of 80,000 Ibs/yr and a facility capacity of
480,000 tbs/yr. The scaling factor for contaminants measurad from the thermal treatment of all
three waste streams is (2920 Operational hours/8760 Actual hours) or 0.33.
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4.5 Risk Characterization

For the present analysis, all RfDs and CPFs were taken from U.S. EPA "Health Effects
Assessment Summary Tables (HEAST) - Third Quarter FY 1990, 7/90" or information contained
in IRIS files during the latter portion of February 1991. Ten percent of all total Cr values were
assumed %o be in the form of hexavalent Cr. This approach is consistent with EPA’s treatment
of Cr emissions from hazardous waste incinerators (EPA, 1989; Technical Background
Document: Control of Metals and HC! Emissions from Hazardous Waste Incinerators, Office of
Solid Waste, 150 pp). In this document, EPA assumed that 10% of the Cr emissions from
hazardous waste incinerators are in the hexavalent form. Assuming that 10% of the emitted Cr
is hexavalent Cr for hazardous waste incinerators is more conservative than what the agency
considered appropriate for other combustion sources. For example, a recent EPA document
*Technical Support Document for the Incineration of Sewage Sludge* indicates that the agency
assumed for regulation development that reasonable worst case sewage sludge incineration
emissions for hexavalent Cr are 1% of the total Cr emissions. Further EPA data suggests that
combustion of residual and distillate oils results in a hexavalent Cr emission rate that is 0.6% of
the total Cr emitted from the tested sources (EPA, 1989; Estimating Air Toxics Emissions from
Coal and Oil Combustion Sources. EPA-450/2-89-001).

The Pb RfD was derived from the NAAQS of 1.5 yg/ms on a 90 day average basis. These
assumptions are intentionally conservative to conform with the rationale of a screening level risk
assessment for the proposed project. After reviewing the IRIS and HEAST data, it became
apparent that the oral RID's developed by EPA for Cu, Se, and Zn are inconsistent with available
human dietary requirements, as provided by the National Academy of Sciences. Thus, ENSR
has not included these parameters in the present health risk assassment.

Hazard indices and estimated lifetime excess cancer risks were generated for the appropriate
chemicals based on the MEIl. The hazard indices are applied to non-carcinogenic chemicals and
represent a comparison between the estimated dose for the MEI and the RiD:

(Est. dose for the MEI/ RfD) = Hazard index

Hazard index values less than 1.0 indicate that adverse non-carcinogenic heaith effects are not
expected to result for the MEI.

The lifetime excess cancer risks for individual carcinogenic emission products are evaluated
based on the assumption that any estimated cancer risks for the MEI that are less than or equal
1o one in a million are considered small. As a comparison, EPA racently developed a NESHAPs
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limit for benzene from coke by-products facilities based on a 4E-4 excess estimated cancer risk
level for the ME! during regulation development.

4.5.1 Risk Characterization Results

The hazard Indices and lifetime excess cancer risks resulting from the R&D facility for the ME}
for the chemicals of interest are shown in Table 4-2. All hazard index results were significantly
less than 1.0. The hazard indicas were the greatest for Pb. In the case of Pb, the MEIl is
anticipated to be exposed to ambient air levels 0.034 of the RID.

All carcinogenic emission products are associated with lifetime excess risks for the MEI of less

" than 1E-6. The highest estimated excess lifetime cancer risks are for hexavalent Cr (2.7E-7).

Based on this conservative risk assessment, the potential health hazards associated with the
R&D thermal treatment system are small.
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TCT - St. Louis

formerly Envirodyne Engineers, Inc,

. Consuluing Engineers, Scientists and Analytical Services

1908 1nnerbelt Business Center Drive
St. Louis, Missouri 63114-5700

Phone (314) 426-0880

Fax (314) 426-4212

February 6, 1991
3500-55000

Mr. Mark Greenberg

ENSR

35 Nagog Park

Acton, Massachusetts 01720
Dear Mr. Greenberg:

Please find enclosed, the hard copy analytical results for RDX analysis on ten filter samples
received at TCT-St. Louis on January 16, 1991.

These samples are associated with Purchase Order Number 84268.

These samples correspond to TCT-St. Louis’ Sample Numbers 91000087 to 91000096.
Thank you for choosing TCT-St. Louis for these analytical services.

If you have any questions, please contact me at (314) 426-0880.

Sincz;.rely,

(Ol 7 67l K

Allen M. Field

Project Manager

AMEF/jam/AF197/1
Enclosure

Twin City Testing Corporation



TCT “ Sto LOlliS formerty Envirodyne Engineers, Inc.

I Conaulting Engineers. Scientists snd Analytica) Services

1908 Innerbelt Business Center Drive
St. Louis, Missouri 63114-5700
Phone (314) 426-0880

Fax (314) 426-4212

CLIENT: Ppat North or Mark Greenberg REPORT DATR: Fabruary 1, 1991
EMSR Consulting and Enginesring SAMPLE ANALTIED: Ten filter samples analyzed
35 Magog Park for RDX.

Action, MA 01720

PROJECT #1  3500-0005%30 DATE RECEIVED: January 16, 1991
TCT ST. LOUIS ID 41 91000087 - 91000096 ».0. s 84268
81TR RDX
’} capz (DG/WIFR)
# R R
METHOD BLANK < 0,253
m I8 4940 113 % RECOVERY
"l TRIP BLANK RDX < 0.2%3
ADX-2-KED 27.8
RDX-2C-HWD 33.1
RDX-2-MWD 13.0
RDX-2B-SRU (1110 DILOTION) < 2.33
RDX-2-5E0 10.5
.x-m-m 0.332
| S 22.0
RDX-1-BED 21.6
RDX~-1-8WD 39,1

BOTE: See reverss slde for "STANDARD CLAUSES®.

! ' APPROVED: ‘Mav ”7 /?:.:“{‘2’
k 97/3ah

Allen M. Fisld, Project Manager

Twin City Testing Corporation
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METHOD: SIN GC/NS
TOTAL UG

01721191

/13

::l:l:l:lan:a

~RRNNKGYQ

CR-A-2-N-2-N- 0N

g

TRIP BLANK LAB BLANK
o176

0271391
TOTAL UG

3144

ADIIDIDDD

PR AR EARARAR AR AR

[--R-X-J-N-J-R-J-]

98
10

PAN-&-SED

a7

o2/713/M
TOTAL UG

43143

“nBdmnnlR

n'FOQN"FOQ

3.4

[\ T¥]
PAN-6-SWD
0V /%691
02713/
TOTAL UG

=a.nsaann

I8

i

PAN- 6B -0
o176

b2/13s1

oA U6

PAHS IN AIR

gnnnnnqnn

ddodaed

SUMMARY OF AMALYTICAL RESULTS

ENSR AMALYTICAL LABORATORY

PAH- &)

L Fal )]

a2/13MM
TOUAL UG

83140

22333222

wNORNRKQKNAN

cococoodd

B3

PAN-5-SEU
s
TOTAL UG

G213

83139

2200020222

SURRKRBEK

3246-001-610

RLD Mfy. Inc./GSX
a3ss

PAN-5-NED
Q17491
/1391

TOTAL UG

nnnnnnnn
QIGQBFQBB.

PROJECT NAME
LAB SAMPLE WO.
FEELD 1DENT NO.
DATE SNTPLED
BATE ANALYZED

PARMAETER:

PROJECT NO.

SERDOLK }FLUORANT HEME

{NDE X 123, CD)}PTREME
DIBENI(A  C/A, MIAUTRACENE
COROWENE

SEMZ (E)PTRENE

SENZO( J)FLUORANT HENE
SENZ (A)PYREME

BESZO(R) FLUORANT HENE

1-8) TROPYRERE

SURRCOCATE X RECOVERY

CRRY SERE,D12
PERY LERE, D12

SC/DATE:

{

p!

QEVIEVED BY/DATE:

U = Urcdetected at cpecified gmntitetion limit.
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PAR-5-00D
0 /14/9
TOTAL 1%

02/13/7

83137

:mﬂﬁurwﬁﬂ 2R

c;v-bnv-v-!-nﬂ

NETHOD: SIN GO/MS

£138
PAR-58-580
oM
@1y
TOTAL UG

2222929920

~RARKKANN | &Y

---------
LboDpoooDo

8155

PAS-4-AD
017%/91
02/ 13/91
TOTAL UG

223232323330

nQORUGANE | 8%

-R-K-N-R-N-N-7-¥-1

P-4 - NED
[ FALY ]
TOTAL UG

53134
2713/

222922322

AONCORNRN b 88

PAH-&-SEU
oreNn
T0TAL UG

o7z

3133

PI2I932322

ARCRNNNNN e B%

PAR-3-D

anemm

/13
TOTAL UG

PANS 1IN AIR
E:ik

25932 Da2D

wQONBIRKK |fe

102
m

ENSR MLYTICAL LASORATORY
SUMPASTY OF MMAL YTICAL RESIALTS

£

L3R

PAn-3-NED
ot
w12/
TOTAL UG

y

223323235932
~NNNGRROR | 3R

sasassoccdec

[_'.‘_

, el B e |
2| g i
8¢ L aEE1y Znnnnonng |« a5 |

RiTS |6 cdcacaase |t =2 T
35'8259 ? T
b 2
omdy ]
it wilhuees B .. |33

Fiigle preeiten, £ 22 D

Jew =§§§”§i§ RLERE

E FHT T HE BT

OC/DATE:

REVIEMED BY/DATE: .LM {)b":;h ’



PAN- 2-SEU

a1/13/91

/e
TOTAL UG

83123

aS®DdDIIDID
2

wRRKRANNKKN

[-X-E-X-X-N-K-K-X.J

WETHOD: SIN GCASS
PAN-2-ED
013/

s12/91

TOTAL UG

8127

2ITDI2DI

TUANTRRER

[N _-N-R- 3 N-3-R-N-J

PaH-2- D
091713/91
TOTAL UG

oz

8126

====9====

whERRARKK

oOOoOO0O00D000

:3

PAH- (8- MR}
A UG

0z
02713/

8155

353030000

[-E-E-X-X-R-R-X_-X_J

58

S

o112
02/13/M
TOTMd. UG

V2%

as3535392a8m

~Q0NYNNNNY

---------

gR

TOTAL UG

PARS [N AIR

PAN-1C-SED PAR- -0
oM

ozr12rm

83123

22323322330

AONRNARKR

lllllllll

9%
107

ENSR AMALYTICAL LABORATORY
ST OF ANALYTICAL RESULTS

£

PAR- 1 -SED

o

/13
T U8

B2

SRONNKONKK

B8

Pall - 1 - 5D
nnzm
TOTAL LG

/135

a3121

RID mMfg. Inc./GSXK
TOTAL US

3246-001-610
0049

o

®N2Mn

222080 DD

SRBRNRNGR

[—A-N-X-B-X -N.N.N_3

8y

BOE AL TzED

PROJECT
PROJECT

LAB SNWPLE NO.
FIELD LDENT KO.
PARAMETER :

BENZ0( 4 JFLUORAN T HENE
SENZO(K)FLUORANTRENE

SEWZ{EYPTRENE

BENZCAIPYRENE
DINENZ(A, C/A, A INSTRRACENE

BENZOCB)F LUORAKTKENE
" INDEMO( 123, (O WP TRENE

1-N1TROPYRENE

e,

SURROGATE X RECOVERY

CHRYSENE D12
PERYLERE, D12

QCJORTE:

T = Tentative Jdentification

REVIEWED WY/DATE: m1}lﬁhi

#5 = Mot Spiked

U = Undetected st specified guangitation Limit.
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ENSR Ut

Air Anaiysis Laboratory

LABORATORY ANALYSIS REPORT

CLIENT: R & D Mfg.Inc./GSX
PROJECT NO.: 8501-091-567/3246-001~-610
PROJECT LOCATION: Colfax, LA
DATE OF RECEIPT: 01/16/91
DATE OF ANALYSIS: 01/18/91
DATE OF REPORT: 01/23/91
Sample ID Sampling Date Phenols Conc.
& Time (uG/mL)
POL~-1-NWU 01/12/91 16:19 < 0.05
POL-1-SWD 01/12/91 16:19 < 0.05
POL-1-SED 01/12/91 16:19 < 0.05
POL-1C-SED 01/12/91 16:19 < 0.05
POL~-1B 01/12/91 16:19 < 0.05
POL-2=-SEU 01/13/91 12:18 < 0.05
POL-2-NWD 01/13/91 12:18 < 0.05
POL-2-NED 01/13/91 12:18 < 0.05
POL-2B 01/13/91 12:18 0.06
POL-3~-SEU 01/14/91 10:12 < 0.05
POL~-3-NED 01/14/91 10:12 < 0.05
POL-3-NWD 01/14/91 10:12 < 0.05
POL-3B 01/14/91 11:50 0.05
POL-4-5EU 01/14/91 13:42 < 0.05
POL-4-NED 01/14/91 13:42 < 0.05
POL-4-NWD 01/14/91 13:42 < 0.05
POL-5-SEU 01/14/91 16:45 < 0.05
POL-5-NED 01/14/91 16:45 < 0.05
POL-5-NWD 01/14/91 16:45 < 0.05
POL-1-TB 01/14/91 16:45 < 0.05
POL-TRIP BLK 01/15/91 10:50 0.07
POL-6-NWU 01/16/91 11:38 < 0.05
POL-6~-SWD 01/16/51 11:38 < 0.05
POL-6-SED 0l/16/91 11:238 < 0.05
POL-6B 01/16/91 11:38 0.06
POL-TRIP BLK 2 01/16/91 11:38 < 0.05
REPLICATES
POL-1-SED 01/12/91 16:19 < 0.05
POL-3-NWD 01/14/91 10:12 < 0.05
POL-6~NWU 01/16/91 11:38 < 0.05
POL-TRIP BLK 01/15/91 10:50 0.07

T Jemae

Lily €. Tomlin
Laboratory Operations Manager
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SISMARY OF ANALTTICAL BESULTS
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SELECT METALS ON FILTER

PROJECT BAME: R & D Marwfacturing
ug/filter

SAWPLING STTE: Colfax, (A
PROJECT NO.:  8500-090-252C

i Ts:
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ironmental Science and Engineering, Inc. 02/06/91 PAGE # 1
|
i PROJECT NUMBER 3904120V L204 PROJECT NAME ETE, INC.
' ELD GROUP ETE-S1 LAB COORDINATOR J.D. SHAMIS
{ DATE OF COLLECTION: 1/09/91
RESULTS OF ANALYSIS
!
faeT coDE: 98577 98575 98573 99817 98774 99809 99621 99795 98165 98576 98574
"HOD CODE : LH12 LWL2 LR 12 LH12 W12 LH12 LH12 LNi2 W12 LWI2 LH12
! YETER: 130H8  240NT  26DNT HMX Ne NG PETN ROX  TETRYL  13STNB  246THT
|
TS UG/G-DRY UG/G-DRY UG/G-DRY UG/G-DRY UG/G-DRY _UG/G-ORY UG/G-DRY UG/G-DRY UG/G-DRY UG/G-DRY UG/G-DRY
[ __SAWPLE ID TINE
[ ReD-BIN 14:80  <0.496  <8.424  <8.524  <0.666  <2.41 <488 <498 0.674  <B.730  <B.488  <0.456
2 Re0-BIS 14:@5  <0.496  <0.424  (8.524  <0.666  <2.41 <409  <4.00 2,16 <R.731  <0.488  <8.456
ReD-BIE 14:05  <8.496  <O.424  <9.524  <0.666  <2.4F  <4.00  <4.80  0.996  <8.731  <9.488  <0.456
' ReD-BIW 14:80  <8.496  <0.424  <8.524  <9.666  <2.41  <4.00 <490  <0.507  (9.731  (0.408  <9.456
i ReD-B2S 14:45  (8.496 <8424 (@524  <R.666  <2.41  <4.80 <489 <0.507  <8.731  <0.488 <9456
5 ReD-B2S 14:50  <0.496  <B.424  <0.524  <R.666  <2.4)  <4.88  <4.00  <9.587  <8.731  <9.488  <8.456
7 ReD-B2E 14:55  <3.496  <8.424  <2.524  <0.666  <2.41  <4.88  <4.00  <0.587  (B.731  <B.488  <Q.456
" ReD-B2M 14:45  CB.496  <B.424  <B.524  <R.666  <2.41  <4.98  <4.80  <0.587  <9.731  <@.488  <3.456
f.? ReD-BIN 15:85  CB.496  <B.424  <B.S24  <B.666  <2.41  <4.08  <4.89  <0.587  <2.731  <9.488  <0.456
. ReD-835 15:05  <0.496  <B.424  <B.524  (0.666  <2.41  <4.80  <4.00 1,18 <9.731  <0.488  <O.4%6
f ReD-B3E 15:18  <8.496  <0.424  <0.524  0.726 <241  <4.80  <4.90 2.6 <9.731  (9.488  <0.456
3 ReD-BIN 15:10  <B.496  <B.424  <0.524  <0.666  <2.41  <4.98  <4.88  <9.587  <0.731  <0.488  <(0.456
! ReD-B4N 15:30  <B.496  <0.424  <9.524  8.758  <2.41  <4.80  <4.00 2,93 <B.731  (0.488  <0.456
ReD-BAS 15:38  <9.496  <8.424  <0.524  <8.666  <2.41  <4.08  <4.00  <0.587  <0.731  (9.480  <O.456
s ReD-BS 15:38  <8.496  <0.424  <B.524  (B.666  C(2.41  <4.080  <4.00  <0.587  <3.731  9.480  <0.456
6 ReD-BAN 16:00  <9.496  <8.424  <0.524  <O.666  <2.41  <4.80  <4.00  (9.587  <0.73!  <0.488  <9.456
i ‘o-asn 16:00  <9.496  <B.424  <0.524  <0.666 (2,41  <4.08 <400 <0.587  <9.731 <0488 <9.456
0-BSS 8.496  <0.424  <B.524  <0.666  C2.41  <4.B8 <400  <0.587  <9.731 - - <9.480  <9.456
b B0-BSE  16:00  <0.496  <8.424  <8.524 .75 <2.41 <400 <4.00 344 <0.73)  <B.488  <0.456
@ ReD-BSH 16:00  <0.496  <9.424  <B.524  (8.666  <2.41  <4.90  <4.09  (0.587  <B.731  <0.488  <0.456
1 ReD-BEN 16:25  <0.496  <8.424  (B.524  <B.666  <2.41  <4.80  <4.00  (9.587 <R.731  <9.488  <0.4S6
. ReD-865 16:25  <8.496  <0.424  <9.524  <0.666  <2.41  <4.00  <4.90  <0.507  <0.721  (9.488  <9.456
ReD-BSE 16:25  <0.496  <B.424  <0.524  <8.666  <2.41  <4.08  <4.08  <9.507  <0.731  <0.488  <8.456
ReD-B6N 16:25 <8496  <8.424  <9.524  <8.666  <2.41  <4.88  <4.80  <B.507  <O.731  (0.488  <0.456
5 ReD-BTN 16:50  <0.496  <9.424  <8.524 .45 €241 <4.80 <4.08 2.19  <@.731  (0.488  <9.456
. ReD-B75 16:58  (0.496  <0.424  <0.524 118 <2.41  ¢4.88  <4.08 1.B6  <0.731  <9.488  <0.456
tm ReD-B7E 16:56  <0.496  <0.424  <B.524  <0.666  <2.41  <4.88  <4.09 1.65 <0.731  <@.488  <B.456
o ReD-BTH 16:58  <9.496  <8.424  <0.524  <0.666  <2.41  <4.88  <4.90  6.989  <9.731  <8.488  <0.456
9 R+D-88N 17:65  <3.496  <9.424  <0.524 1.6  <2.4f  <4.08  <4.09 1.3 <9.731  <8.488  <B.4%56
@ ReD-BOS 17:05  <8.496 <0424  <0.524  <0.666 (240  <4.00 <400 74 <0.731  <3.488  <0.456
i ReD-BBE 17:05  <0.496  <8.424  <9.524  <0.666  <2.41  <4.00 <489 2.45  <9.731  <8.488  <0.456
. RD-BEN 1T:05  <@.496  (0.424  <9.524  <0.666  C2.41 4.8 <400 <0587 <0731  <@.488  <0.456
i ReD-BIN 17:38  <9.496  <0.424  <9.524  <9.666  <2.41  <4.B9  <4.00  <9.587  <0.731  <0.488  <9.456
4 ReD-BIS 17:30  <9.496  <0.424  <0.524  <0.666  <2.41  <4.90  <4.89  <O.587  <@.71  <0.488  (0.456
" ReD-B9E 17:38  <0.496  <9.424  (9.524  <0.666  <2.4L  <4.80  <4.80  (9.587 <8.731  <9.488  <B.456
’ ReD-B9M 17:38  <B.496  <O.428  <9.524  <0.666  <2.41  <4.00  <4.00  <9.587  <0.731  <9.480  <O.456
| ReD-BION 17:55  <0.496  <0.424  <0.524  <8.666  <2.41  <4.80  <4.89  <9.587  <O.73]  <B.488  <9.456
& R+D-BIOS 17:55  <9.496  <0.424  <8.524 (@666  <2.41  <4.08  <4.00 3.92  <0.731  <9.488  (9.456
9 ReD-BIOE 17:55  <0.496  <B.424  <0.524  <B.666  <2.41 <400  <4.99  <9.587  <@.731  <0.488  <@.456
f ReD-BION 17:55  <0.496  <0.424  <0.524  <8.666  <2.41  <4.80  <4.08  <8.587 <@.731  <B.488  <0.456
| ROD-BXGOA 1B:4S 0496 @424 CBL524  CB.666 <241 CA.00 <400 <507 B3  (O.4BE  <D.456
. ReD-8KCDE 18:45  <8.496  <0.424  <0.524  <6.666  <(2.41  ¢4.80  <4.90  (9.587  <(8.731  <.488  <B.456
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. ATTACHEMENT B
LETTERS TO EPA-REGION VI




Consulting Engineers & Hydrogeologists

|i nmental Technology Engineering, Inc.

January 17, 1991

’Raphael Casanova

USEPA - Region VI

( 1445 Ross Ave., Suite 1200
]Dallas, Texas 75202-2733

Re: R & D, Inc.
| Trial Burn: Soil Sampling Program

Dear Mr. Casanova:

! I am writing to bring you up to date on the status of the soil
sampling program currently being conducted at the referenced
facility. I am also proposing a sampling scenario for conducting
[Ehe volatile organic analysis for the remaining samples collected
from the facility. ot
| Samples were collected from the facility on January 9, 1991 in
accordance with the approved soil sampling plan and shipped
overnight to the laboratory. As outlined in the plan, five (5)
| ~‘les from alternate burner locations were screened for Appendix
L /Appendix IX organics. These analysis yielded the following
‘results:

31N None Detected
33N None Detected

BSN Trichlorofluoromethane - 43 §g/kg (1st run)”’
- Acetone - 71 ug/kg (2nd run)

37N None Detected

‘BON Acetone - 24 ug/kg (1st run)™

Acetone - 71 pg/kg (2nd run)™

Not confirmed in the 2nd run.
Possible laboratory cross contaminant.

IBased on these results a screening list was to be developed to be
! 18ed in analyzing the remaining samples. However, as can be seen,
"a sufficient target list can not be developed.

Based on these findings, it is proposed that ten (10)
| tional samples, one randomly selected sample from each of the
1 urner pots, be analyzed for the volatile organic parameters
.dentified on the attached sheet which was originated from the
| Jazardous Substance List. If volatile organics are detected during

P.0O. Box 1867 * 1445 Pisgah Church Road e Lexington, S.C. 29072
(803) 957-6270



——— Raphael Casanova
- T a————— January 17, 1991
Page 2

] this phase of analytical work, then the remaining samples will be
| apalyzed for these parameters. If volatile organics are not
detected, then no additional analytical work will be performed.

Due to the short holding times allotted for these types of
samples, we request that you review the above proposal and advisae
us as soon as possible of its acceptability.

Respectively,

Phidect f P

. Michael J. Young
Engineer

cc: Lin Longshore, Laidlaw
Richard Crain, R & D

‘ON\07102\L TREMEMO\USEPAS. 001
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| 1A EPA SAMPLE NO.
‘I' VOLATILE ORGAN;CS ANALYSIS DATA SHEET [ |

.]ame: Contract: i | }

joda: Case No.: SAS No.: SDG No.:

1¥: (soil/wataer) Lab Semple ID:

e wt/vol: (g/ml)_ Iab File ID:

1: (low/med) ______ Date Racaivad: _
sture: not dec. Date Analyzaed:

m: (pack/eap) _ Dilution Factor: -

CONCENTRATTION UNITS:
CAS NO. COMPOUND (ug/L or ug/EKg) ____ Q

74—87-3—-——ctllorunntham
74 9 Bromomathane
75—01—‘ Vinyl Chlorids
75=0( =3 =wr—————-=_Chloroethane
75-09-2 -¥athylena ¢hioride
-64—1 Acetone
.—H-a———mrbon Pisulfide :

5-35-4 —1,1-Dichloroathane {
75-34-3 1,1-Dichloroethane
540-59-0-—-—--—-1, 2=-pDichloroethene (total)
67—66—3-—-——Chloro£om
107—06=2=———~—-1,2-Dichloroethane

—— o

—— g w—— —

—EE

| 78-93-3 2-Butanone { l
.P 71-55-6 1,1,1-Trichloroethane | i !
| 56-23-5——-—-——Carbm Tatrachloride | | |

[ 108=05=4~ vinyl Acetate \ | |
b 75-27-4 Bromodichloromethane | | |

| 78-87-5 1,2-Dichlorcpropana | | l

4 10061-01-5-——cia-1,3-Dichlorcpropene | [ |

| 79-01-§=——-———Trichlorvathana i 1 i
[l 124-48-1 pDibromochloromethana [ 1 {

| 79-00-5 ———1,1,2-Trichloroethane | f |

{ 71-43-2-- Benzene [ ] {

[ 10061-02—-6———txans~1, 3~Dichloropropene | | I

| 75-25-2=——————==Bromoform 1 | |

[ 108-10-1 4-Methyl-2-Pentanone. | I I

| 591-78=6———————2-Hexanone | | |
! 127-18-4—~—————Tetrachloroethene | ' l I

| 79-34-8———-===—==-1,1,2,2-Tatrachloroathana | i |
| 108-88-3————=Toluene ] | [

{ 108=90~7——==——~Chlorobenzene [ | 1

|| 106-41~4~—-—-—-—-Ethylbenzene i I [

| gapc-42-5 Styrane I | |
30-20-7 ~Xylene (total) I f |

ll ' | | I

TRICArORDFAUO RO MRTHALVK 14 njoi” o4 AIJT

FORM I VOA . 1/87 Rav.
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STATEMENT OF CERTIFICATION

"[ certify under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry
of the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing

violations."

\(/MZ M‘. 07/16/93

Au@}ized/g'l’gnature JIM GALLION Date

FACILITY MANAGER, LAIDLAW ENVIRONMENTAL SERVICES (THERMAL TREATMENT), INC.
Title
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1.0 INTRODUCTION

On March 31, 1993 the Environmental Protection Agency (EPA) issued a RCRA Subpart
X and HSWA Permit to R & D Fabricating and Manufacturing, Inc. for the operation of
thermal treaument units. The treatment permit was issued subsequent to issuance of a
storage permit by the Louisiana Department of Environmental Quality (LDEQ) regulating
onsite storage of reactive waste. The full RCRA permit was developed under a joint

permitting agreement between the EPA and the LDEQ.

Attachment 15 of the permit contains a Soil Monitoring Plan which addresses how R & D

will monitor surface soil in the vicinity of the burner units. Since the permit was drafted,

“the location of the burn units has been changed slightly to take advantage of better

topographic conditions and to better centralize the burn units within the property boundary.
In addition, Permit Condition IV.C.7.a) requires that the current monitoring plan be

modified to incorporate additional information found in Permit Conditions IV.T.2.(f)-(j) and

IV.T.3.(H-().

This revised monitoring plan addresses the additional information requirements and updates
the existing plan to reflect actual conditions. The data generated from implementation of
this plan can be used to supplement the ongoing environmental assessment over the initial
operating period of the facility. This plan is intended to monitor the proposed burn area

and will not address the existing burn area, which will be evaluated during closure.

In July 1993, R & D was acquired by Laidlaw Environmental Services (Thermal Treatment),
Inc. The new company name is noted on the certification and title page, however; R & D
Fabricating and Manufacturing, Inc. is used throughout this document to preserve continuity

with the previously submitted Soil Monitoring Plan.

-1-
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2.0 SAMPLING PROTOCOL

The sampling protocol has been developed to address possible contamination down-wind
from the proposed open burning area as a result of particulate fallout. Analytical
parameters include metals and organic compounds which may be present in the waste. The
ongoing environmental assessment will address this situation through air quality mddeling,
thus providing an early indication of any potential problems. This sampling protocol is
based upon waste constituent data, information already obtained through the trial burn

process, and Agency concerns over deposition of heavy metals.

2.1 Constituents of Concern

The Final Technical Support Document for the R & D Thermal Treatment System (ENSR
1991) contains a thorough description of the trial burn and soil sampling results associated
with operation of the existing thermal treatment units. Soil samples, including background
samples, were collected around the perimeter of the existing burners and were analyzed for
extractable explosives as well as Appendix VIII organics and metals. Results showed low
levels of HMX and RDX. Also, above background concentrations of eight (8) metals were

detected and these metals are considered to be the constituents of greatest concern.

Based upon these results and the constituents in the waste streams handled at the facility,
soil samples will be analyzed for the following constituents utilizing the listed method or

other approved method:

CONSTITUENT | METHOD
Volatile Organic Compounds SW-3846, 8240
Extraciable Explosives (10) USATHAMA (See App. A)
Total Metals - SW-846 Methods
Arsenic : 6010, 7060, 7061
Barium 6010, 7080, 7081
2-
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Cadmium 6010, 7130, 7131

Chromium _ 6010, 7190, 7191
Lead 6010, 7420, 7421
Mercury 7470, 7471

Selenium 6010, 7740, 7741
Silver 6010, 7760, 7761

2.2 Sample Locations and Collection Frequency

The optimum locations for the sampling areas were determined from surface wind direction
data compiled at England Air Force Base in Alexandria, Louisiana, a location approximately
15 miles southeast of the R & D facility. Exhibit I contains a wind rose generated from the
wind data that was collected from January 1975 through January 1984. The predominate
wind directions are from the north during the winter months and south during the summer.
The southerly winds predominate and, therefore, emphasis was placed on sample locations

to the north of the burner pad.

Figure I shows a total of 12 sample locations which will be used in the soil monitoring plan.
Locations 1, 2 and 3 are background samples located in the extreme western portion of the
property at 100 foot intervals. The minimal frequency of occurrence of winds from the east-
northeast and the distance from the burn area makes this an ideal location for background
samples. Locations 4, 5 and 6 are located south of the burn area and are appronrnatelv
1000 feet apart. Six sample locations (#7 #12) have been placed north of the pad in a
grid pattern approximately 600 feet apart. These locations will provide good coverage for

monitoring of soil in the directions of prevailing winds with regard to the burn area.

Prior to operation of the proposed units, R & D will collect surface samples from all even
numbered sample locations noted on Figure 1. These samples will be analyzed for the

constituents noted in Section 2.1 and the data w111 be utilized in the development of a

background data set for each constituent.

SSP793.R&D
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. After one (1) year of operation of the proposed burner units, soil samples will be collected

-

from all locations and analyzed for the constituents outlined in Section 2.1. Background
data from samples 1, 2 and 3 will be combined with the previous data in order to create a
complete background data set for each constituent. Data will be analyzed as discussed in
Section 4.1 in order to determine if there is a statistically significant difference between
background and burn area concentrations of contaminants. If analytical results indicate that
a significant difference exists, the Louisiana Department of Environmental Qualiry (LDEQ)
and the Environmental Protection Agency (EPA) will be notified. A plan to address these

results will be developed at that time. If no significant increase is noted, the sampling

_frequency will be extended to two (2) years.

Surface soil samples will be collected directly from the surface sediments using
decontaminated stainless steei spooﬁs or a gloved hand to place the sample into the sample
container. Sampling personnel shall wear a separate pair of disposable latex gloves for each
sample collected. Sample containers will be prepared by the receiving laboratory and will

be used as received from them.
3.0 DATA COLLECTION QUALITY ASSURANCE

For all measurement parameters which have analytical QA objectives listed in the most
current EPA or USATHAMA Method, those objectives will be used. Where alternative
methods may be used by the contract laboratory, those methods and the QA objectives must
meet or exceed standards contained in the EPA or USATHAMA method specified in

Section 2.1. Systematic checks utilized by the laboratory will ensure data reliability.

The following information defines quality assurance activities in regard to the following:

> Strategy - Data Usage and Accuracy

> Sampling and Fieid Measurements

» Sample Analysis

55P793.R&D




3.1 Quality Assurance Strategy

The data collected from soil sampling and analyses will be used to determine if the thermal
treatment units are impacting surface soil within the facility property boundary. If it is

determined that surface soil is being impacted, measures can be taken to alleviate or

minimize this impact.

The background and burn area analytical results will be analyzed statistically as discussed
in Section 4.1. Analytical results for metals will be reported in ppm and for organics, ppb.
These levels of detection will allow evaluation of data to determine if a significant difference

exists between the background and burn area means.

3.1.1 Data Precision and Accuracv

The terms used in this section which characterize data measurement reliability are defined

below:

Accuracy - the degree of agreement of a measurement {or an average of measurements of
the same thing) X with an accepted reference or true value, 100 (X-T)/T, and sometimes

expressed as the ratio X/T. Accuracy is a measure of the bias in a system.

Precision - a measure of mutual agreement among individual measurements of the same
property, usually under prescribed similar conditions. Precision is best expressed in terms
of the standard deviation. Various measures of precision exist depending upon the

"prescribed similar conditions.”

Completeness - a measure of the amount of valid data obtained from a measurement system

compared to the amount that was expected to be obtained under correct normal conditions.

Representativeness - expresses the degree to which data accurately and precisely represent

.S.
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a characteristic of a population, parameter variations at a sampling point, a

process condition, or an environmental condition.

Comparability - expresses the confidence with which one data set can be compared to

another.

The precision, or degree of agreement between measurements, is determined by the
standard deviation of a single measurement from the mean of the data set. Duplicates of
the same sample will be analyzed by the laboratory as a routine precision check. In

addition, one duplicate sample per sampling event, selected at random, will be analyzed as

a check on sampling and analytical technique.

The accuracy of a sample measurement is reported as percent spike recovery which
represents the percentage recovery of a known quantity of compound which is added to the
original sample and subsequently analyzed. The methods used in sample analyses will
contain quality control audit standards, including sample spiking, to be implemented to

ensure data reliability.

3.1.2 Quality Assurance Reports

The contract laboratory will prepare quality assurance documentation for all samples
analyzed for each sampling event and will make this documentation available 1o R&D
upon request. The level of detail will be sufficient to document all quality assurance

activities specified by the method and shall include but not be limited to:

- Periodic assessment of measurement data accuracy, precision, and completeness,
- Results of performance audits;

- Results of systems audits; and,

- Significant quality assurance problems and resolutions.

-6-
SS5P793.R&D



A summary of this documentation will be supplied to R & D to be maintained in the data
record. Summary information shall include, but not be limited to, percent spike recoveries

and the analytical results for duplicate samples.
3.2 Sampling and Field Measurements

Sections 2.0 and 4.0 discuss sample locations, frequency and statistical analysis to be
conducted, including rationale for sample locations. The constituents of concern, analytical
methods and measures to prevent cross contamination are also addressed. Additional

procedures regarding handling of samples are discussed below.

All sample bottle preparation, sample preservation, and maximum holding times shall
conform to the procedures described in the analytical method. Sample containers will be
prepared by the contract laboratory and will be used as received. The contract laboratory

will be responsible for disposing of all samples in accordance with Local, State and Federal

regulations.

Sample custody will be documented and maintained for ali phases of sampling operations
carried out at the facility. The following sections discuss both field and laboratory

procedures which will be carried out to ensure the integrity of the sampling effort.

3.2.1 Sample Identification

All samples will be tagged with an identification label which shall be attached directly to the

container. At a minimum, the following information will be placed on the label with a

waterproof pen.

Name of Sampling Organization

+

Sample Identification Number

Date

SSP793.R&D
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- Time

- Sample Type (i.e,, grab, composite)

- Sampling Personnel

- Matrix (May be described by the sample ID #)

- Special Instructions or Precautions

As each sample Is collected, a record will be made in the field notebook which further
identifies the sample. All samples will be placed in containers and taken to a central staging

area where they will be checked and recorded on a chain-of-custody form as described in

the following section.

3.2.2 -Chain-of Custody Procedures

Chain-of-custody procedures provide documentation of the handling of each sample from
the time it is collected until it is destroyed. To maintain a record of sample collection,
transfer between personnel, shipment, and receipt and handling by the laboratory, a
"Chain-of-Custody Record” will be included with each sample shipment. This document will
record pertinent information about each sample included in that shipment. Each time the
samples- are transferred to another custodian, signatures of the person relinquishing the

sample and receiving the sample, as well as the time and date, will document the transfer.

Chain-of-Custody records will have each sample identified with the station number, date and
time of collection, matrix, number of containers per station, and analytical constituents.

Field forms will include copies so that one copy may be retained while the original and at
least one copy are shipped with the samples. The facility manager will retain a copy of

the Chain-of-Custody record and keep it in the data record for inspection. If samples are
split to different labs, a copy will go to each lab. If additional sheets are required, the
person relinquishing the samples is responsible for filling out additional copies, or making

reproductions.

SSP793.R&D
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The Chain-of-Custody Record will be placed in a protective cover and placed inside the
shipping container. All samples will be shipped by the most expedient method to the
specified laboratory. Samples will be packed so that no breakage occurs and the shipping

container sealed with evidence tape so that any sign of tampering is easily visible.

3.3 Sample Analysis

Chain-of-custody, sample preparation, holding times and analytical procedures have been

addressed previously. Additional information regarding sample analysis is provided below.

3.3.1 Instrument Calibration

Each analytical instrument will be calibrated in'a manner consistent with EPA calibration
protacols and/or the contract laboratory's standard practice. Calibration documentation will

be documented in a notebook maintained by the laboratory.

3.32 Data Reduction, Validation and Reporting

Data transfer and reduction are essential functions in summarizing information to support
conclusions. It is essential that these processes are performed accurately and, in the case

of data reduction, accepted statistical techniques are used.

At a minimum, example calculations must be included with the summarized data to facilitate
review. The entry of input data and calculations should be checked and the signature or

initials of the data technician and reviewer(s) should accompany all data transfers with and

without reduction.

Data input and output sheets will be used by the contract laboratory in order to keep track
of data. These forms will record all information pertinent to the analytical procedure
such as standard curves, QC data, and final results.

9.
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For routine analyses, sample response data information will be used to calculate the

- . following as applicable:

Quadratic regression line for standards,
Coefficient of variation for replicates,
Spiked recoveries,

Reference sample concentrations, and

1
A

Sample concentrations.

i QC criteria for acceptance will be derived from EPA or the contract laboratory’s QC

program. The QC criteria will be stored in a data management file for easy retrieval.

If the samples in a sample lot do not pass all the QC checks then the results reported in all
samples processed in the same sample set must be considered as suspect and the analyses
may need to be repeated. The Laboratory QA Officer will be notified and the necessary

I/. corrective action implemented.

The completed batch forms will be stored in files arranged for easy retrieval. Strip charts,
copies of parameter notebooks, and QC charts will be stored for each constituent in a

| project notebook.

' The contract laboratory manager will validate a portion of all preliminary data by field
group. Example tasks which may be included in the validation review are listed in the

' following checklist:

1. Were holding times met for
each sample?

' 2. Were samples analyzed using
: the methods specified in
l the QA plan?

] - -10-
S5P793.R&D



3. Was a blank run for each

. batch and properly subtracted
' from sample?

4. Were the required number of
standards and spiked samples
' analyzed with each batch?

S. Was the correlation coefficient
of the calibration curve
> 0.995?

' 6. Were spike recoveries within
the acceptance criteria stated
in the QA Plan?

7. Randomly select one value/batch
and trace back through the
calculations to the raw data.

Do the numbers agree?

{. 333 Internal Quality Control Checks

The laboratory contracted by R & D will adhere to a strict internal quality control program
to assure data quality. Internal qhality assurance procedures are designed to assure the

| consistency and continuity of data. Internal quality assurance procedures include:

i - Instrument performance checks
- Instrument calibration
- Documentation on the traceability of instrument

standards, samples, and data

| - Documentation on analytical and quality control

. methodology

1

' - Documentation on sample preservation and
transportation

|

F

@
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Standard analytical quality control will include, but is not limited to:

- Duplicate Samples

At selected stations on a random time frame, duplicate grab samples are collected.
This provides a check of sampling technique and precision.

- Split Samples

A representative subsample from the collected sample is removed and both are
analyzed for the pollutants of interest. The samples may be reanalyzed or analyzed
by two different laboratories for a check of the analytical procedures.

- Spiked Samples

Known amounts of a particular constituent are added to an actual sample or to
blanks in concentrations at which the accuracy of the test method is satisfactory.
This method provides a proficiency check for the accuracy of the analytical

procedures.

If the method allows, one to six compounds with characteristics similar to those being
analyzed will be added to every sample prior to extraction, The percent recovery of these
compounds is indicative of the efficiency of the analysis at recovering the sample

compounds. A sample recovery within the range specified by EPA will be deemed

sufficient.

Standards will also be run daily to ensure that numerical data reflects the current sensitivity

of the instrument. Prior to any GC/MS analyses, the instrument will be tuped to meet

particular specifications.

3.4 System Audits

Two types of audit procedures will be used by the contract laboratory 1o assess and
document performance of project staff--system audits and performance audits. These are

performed at frequent intervals under the direction of the Laboratory QA Supervisor.

-12-
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These audits form one of the bases for corrective action requirements and constitute a

permanent record of the conformance of measurement systems to QA requirements.

System audits are inspections of training status, records, QC dara, calibrations, and
conformance to Standard Operating Procedures without the analysis of check samples.

System audits will be performed periodically on laboratory and office operations.
The systems audit protocol is summarized as follows:

1. Laboratory Operations--The Laboratory QA Supervisor will check:

Parameter and/or laboratory notebooks;
Instrument logbooks;

Sample log-in, dispensing, and labeling for analysis;
Updating of QC charts of the spikes; and

Final approval of data from each sample lot.

Con o

In addition, the Laboratory QA Supervisor will monitor all experiments to assure
complete adherence to approved analytical methods.

2. Final Reports-~The Laboratory QA Supervisor will review all final reports and
deliverables. '

Performance test sample programs administered by various government agencies are also

used as a basis for the Laboratory QA Supervisor's performance audit.
4.0 DATA MANAGEMENT

R & D will implement these data management procedures in order to document and track

analvtical data. These procedures address the data record, the data presentation format,

and project file requirements.

-13-
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4.1 Data Record and Presentation

A data record will be maintained at the facility which contains chain of custody records,
analytical results received from the outside laboratory, a statistical evaluation of the data,
and a summary presentation of the data in tabular form. This information will be

maintained as a distinct unit for each sampling event.

Data received from the laboratory will be required to contain the following information:

- A unique sample identification ¢ode which includes the sample location.
- Sampling personnel and date of collection.
- The constituent being analyzed and unit of measure.

- Analytical results with the minimum detection limit.

The sample identification code used for soil samples will identify the matrix, specific

location, month and the year as shown in the following example for location 9.

509-0693
S = soil
09 = location 9
06 = June
93 = 1993

Duplicate samples or additional samples at the same location during each sampling event

will have an additional designation as shown:

$509-0693A, S09-0693B, etc.
This unique sample identification code will be used to identify a particular sample on all

presentations of the data.

-14-
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All laboratory data will be summarized in tabular form for each sampling event. For each
constituent, the sample identification code and concentration at each location will be noted.
Any concentrations recorded as less than the detectable limit will have the lower detectable
limit numerical value shown (i.e., < 0.1 mg/kg). The lower detectable limit will be
established with the laboratory prior to analyzing the first set of samples and will be in

accordance with the method used, subject to possible interferences.

For each constituent, the background data set and the burn area data set generated after
one year of operation will be analyzed to determine the arithmetic mean and variance for
each. The means for each data set will be compared using the Cochran’s Approximation
10 the Behrens-Fisher Students' t-test as outlined in 40 CFR Part 264, Appendix IV. A one-
tail test using a standard t-table at a 0.025 level of significance will be used to compute the

critical t value. Values recorded as less than the lower detectable limit numerical value witl

have that value applied in the statistical analysis.

A data summary showing the t-statistics for each constituent will be prepared in tabular
form and maintained in the data record. If a constituent concentration is recorded as less

than detectable for all sample locations, it will not be included in the statistical analysis

summary table.

In the event that the burn area data set mean exceeds the background mean, additional
methods of presenting the data may be used to further assess the data sets. These methods
may include graphs showing constituent concentrations at a particular sample location over

time or isopleth plots.

42 Data Files Maintenance

The analytical laboratory contracted by R & D will maintain data generated from soil
analyses in a manner consisient with the particular laboratory's standard practice. Hard
copies of the analytical data will be provided to R & D 10 be placed in the data record. As

-15-
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stated previously, the data record will also contain chain-of-custody forms, a tabular
presentation of the raw data, a statistical evaluation and tabular presentation of the

statistical analysis.

In addition to the hard copies contained in the data record, the tabular presentations will
be maintained on computer disk. These disks will be maintained at the facility with the data
record. Also, the data tables and any summaries related to analytical results will be placed

in the facility operating record.
5.0 HEALTH AND SAFETY PLAN

R & D maintains a health and safety plan for all contractors working at the site. This plan,
which is located in Appendix B, is comprehensive and provides for the protection of all
persons at the facility. Persons conducting soil sampling will not be in close proximity to the
. burn area and will be minimally exposed to storage areas. There will be no direct exposure
to waste and exposure to soil will be minimized through Level D protection and the use of

disposable latex gloves.

6.0 PROJECT MANAGEMENT

6.1 Key Personnel

The facility manager, Jim Gallion, will have direct responsibility over implementation of the
soil monitoring plan. He will be responsible for securing outside contractors, ensuring that
provisions of the health and safety plan are followed, and maintaining data files and records.
Mr. Gallion has vast experience in the waste disposal industry including employment as a
health and safety officer at a Louisiana hazardous waste treatment facility as well as

experience in handling explosive and reactive waste.

Richard Crain, facility operations manager, will share responsibility with the facility manager
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to ensure that soil monitoring is implemented at the facility in accordance with this plan.
Mr. Crain has been the operations manager at R & D since its inception and is thoroughly
familiar with the operation. He has significant experience in handling explosive and reactive

waste: environmental affairs; and management.

R & D will employ an outside contractor(s) for sampling and analytical work. These

contractors will report directly to the facility manager and operations manager.

6.2 Scheduling

An cutside contractor(s) for soil sampling and analysis will be secured at least 30 days prior
to initial treatment of waste in the proposed burn units. Prior to initiating thermal
treatment, the first round of soil samples will be collected as described in Section 2.0. It is
anticipated that samples can be collected in a single day and that analysis can be completed -
within 45 days. An additional 45 days will be used to develop data tables, evaluate the data

statistically and prepare a data summary or other necessary documentation.

After one year of operation, the first complete set of samples will be collected with
analytical and data analyses completed within an additional 90 days. Raw data tables will
be placed in the operating record for the year that samples were collected. Any reports
generated as a result of discrepancies in the background and burn area data sets will be

submitted to the LDEQ or the EPA within 30 days after data analyses is complete.
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